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PRESIDENT'S LETTER. 



N[e^ Orleans, La., March 2nd, 1912. 

Mr. John B. Hittell, 
Secretary-Treasurer, 
Chicago, Illinois. 

Dear Sir : 

I hand you herewith la list of the Committee assignments I am making 
for the ensuing year and within a few days I will notify each member 
of his assignment and call his attention, particularly chairmen, to the fol- 
lowing : 

At Chicago, New York and New Orleans the major period of the meet- 
ings was absorbed in committee sittings hearing argument, discussion 
and preparation of reports, with the result that committee reports were, 
in my opinion, hurriedly adopted an<i without sufficient discussion and 
consideration by all the members of the Association, due oftentimes to 
the fact that certain committee reports were under discussion and were 
adopted by the Association while members of other committees were 
absent from the general meeting room working on their reports. I be- 
lieve the work of the Association is now sufficiently crystallized to make 
it possible to do away with committee sittings at the Pittsburgh meeting 
next year, so that the entire time of the Association niay be devoted at 
that meeting to discussion of the various committee reports by all the 
members befpre the same are adopted ; and, to that end I will urge the 
Chairma,n of each committee to get in touch with his colleagues early 
next fall an^ prepare a tentative report to be placed in your hands by not 
later than the first of December in order that you may have sufficient 
time to have the same printed and forward a copy to each member of 
the Association. If this will be done it will not be necessary, in my 
opinion, unless the Association decides otherwise, to hold committee 
meetings at Pittsburgh, but as soon as the Association assembles and 
organizes we can proceed to consider each report and thoroughly discuss 
it before adoption. 

Very truly yours, 

W. J. Hardee, 

President. 
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NOTICES 



NAME. 
In March, 1911, the name was changed to: 

ASSOCIATION FOR STANDARDIZING 
PAVING SPECIFICATIONS 

I 
ARTICLES OF ORGANIZATION. 

The Articles of Organization are published on page 155 of this volume, 
and give full information as to membership, associate membership, com- 
mittees, officers, etc. 

DUES. 

The annual dues have been abolished. 

One membership fee only is required: For cities of 100,000 popula- 
tion, $50.00; for cities of less population, $25.00. 

COPYRIGHT. 

The copyrighting of these proceedings was not don^ for the purpose 
of limiting the use of the matter herein to members of the Association 
only. On the contrary, the legitimate use of the same will be granted 
gratis to those who make written application to the Executive Committee, 
stating exactly what part or parts of the proceedings it is the desire to 
use and for what purpose. 

ANNUAL MEETING 1913. 

The fourth annual meeting will be held in Pittsburgh, at some date be- 
tween Febrtiary 20th and March 12th, 1913. 

PROCEEDINGS. 

Copies of Proceedings for sale upon application to John B. Hittell, 
Secretary-Treasurer, 5917 Winthrop Ave., Chicago. 

PRICE FIVE DOLLARS. 
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FOR Standardizing Paving Specifications 1 

SYNOPSIS OF THE PROCEEDINGS OF THE 
THIRD MEETING 

MONDAY, JANUARY 8, 1912. 
Afternoon Session : 3 P. M. 

President Tillson calls meeting to order. 

Address of welcome by the Honorable Martin Behrman, Mayor 

of New Orleans. 

Response by Mr. Nelson P. Lewis, Chief Engineer of the Board 

of Estimate and Apfxbrtionment, New York. 

President's address. 

Appointment of Committee on Credentials. 

Preliminary roll call. 

Announcement by Capt. Hardee of the program of entertainment. 

RECESS. 
5 P. M. 

Meeting called to order. 
Report of the Executive Committee. 
Report of the Committee on Credentials. 
Report of the Secretary-Treasurer. 
Appointment of the Committee on Audit. 
Reading of communications. 
Assignment of Committee Headquarters. 

ADJOURNED. 

TUESDAY, JANUARY 9, 1912. 
Entire day given to committee work. 
Evening 

8:15 P. M., Theater party at the French Opera House. 

WEDNESDAY, JANUARY 10, 1912. 

Entire day given to committee work. 

The ladies accompanying the delegates were the guests of the 
ladies of New Orleans at a Breakfast-Luncheon at Madame 
Begue's followed by a tour of the city in automobiles. 

THURSDAY, JANUARY 11, 1912. 
Morning Session; 11 A. M. 
Meeting called to order. 
Roll call. 

Report of the Committee on Stone Block Paving Specifications. 
Discussion. 

Report amended and adopted. 

Report of the Committee on Brick Paving Specifications. 
Discussion. 
Report adopted. 
% Report of the Committee on Cement and Concrete Paving Speci- 
fications. 
Discussion. 
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Report adopted. 

Appointment of Committee on Nominations. 

RECESS. 

Reconvened at 2 :30 P. M. 

Meeting called to order. 

Report of the Committee on Bituminous Concrete Paving Specifi- 
cations, 

Discussion. 
. Report adopted. 

Report of the Committee on Wood Block Paving Specifications. 

Discussion. 

Report amended and adopted. 

Report of the Committee on Macadam Paving Specifications. 

Discussion. 

Repdrt adopted. 

Report of the Committee on Bonds and Guarantees. 

Discussion. 

Report adopted. 

adjourned. 
Evening. 

8 P. M., Banquet at the Hotel Grunewald. Interesting addresses 

were made by Mayor Behrman and Messrs. Tillson and Lewis of 

New York, and Messrs. Porch and Earle of New Orleans. 

A tender of appreciation by all of the delegates was made to Capt. 

Hardee. 

FRIDAY, JANUARY 12, 1912. 
11A.M. 

Trip down the river to a Sugar Plantation on the steamer "Ben 

Hur." 
Evening, 8 P. M. 

Meeting called to order. 

Report of the Committee on Asphalt Paving Specifications. 

Discussion. 

Report amended and adopted. 

Report of the Committee on Nominations. 

Election of Officers. 

Motion carried that the Association continue its existence. 

Selection for place of next meeting, Pittsburgh. 

Vote of thanks tendered to Capt. Hardee and those associated with 

him in the entertainment of the delegates. 

President Tillson retires and President-Elect Hardee takes the 

chair. 

Manifestation of the appreciation of President Tillson's services. 

Adjourned sine die. 

Meeting of the Executive Committee. 

SATURDAY, JANUARY 13, 1912. 
Visit of inspection to the Filtration Plant and automobile drive 
about the city. 
Luncheon at West End. 
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FOR Standardizing Paving Specifications 3 

THIRD MEETING OF THE ASSOCIATION 

FOR 

STANDARDIZING PAVING SPECIFICATIONS 

HOTEL GRUNEWALD 
NEW ORLEANS, LA. 

MONDAY, JANUARY 8, 1912, 3 P. M. 

Mr. Tillson : Before we begin with the business of the session, we will 
have an address of welcome from the Mayor of this city, and I 
take great pleasure in introducing to you the Hon. Martin Behrman 
of New Orleans. 

Mayor Behrman : Mr. Chairman, ladies and gentlemen of the Con- 
vention, it is with peculiar pleasure that I come here today to speak 
a few words of >yelcome on behalf of the City of New Orleans 
and to apologize, if I can, for the horrible weather conditions now 
prevailing, but there are tears of sorrow and tears of joy and the 
tears falling today are tears of joy that so many men, distinguished 
in their profession, have selected New Orleans as the place to hold 
their third annual convention. We are pleased beyond measure to 
have you meet in this delightful city, the Queen City of the South, 
a city that must to you gentlemen prove one of special interest, 
because here in New Orleans so many difficult problems that you 
have to encounter in the pursuit of your profession, have been 
solved. The problems of sewerage, drainage and water now in 
operation have been solved to the absolute satisfaction of all 
our citizens. Here the operation of publicly owned docks, and a 
publicly owned belt railroad, must prove of more than passing 
interest to you gentlemen, and hence I say that the people of New 
Orleans appreciate that you selected New Orleans as. a place to 
hold your third annual convention. 

This is a business meeting, I take it, and you are not wanting 
to sit and listen to long speeches. It is always a pleasure for 
the Mayor of any city to welcome within its gates distinguished 
visitors. Way down South here in Dixie, it seems to be a little 
more appropriate that we should welcome you. The word "wel- 
come" here comes almost naturally; I believe it is in the air; it is 
everywhere tKat you move, and I know after the work of your 
Convention has been accomplished that you will leave New Orleans 
with the best of wishes for her people because, as their repre- 
sentative, I may be a little selfish in saying I believe they are the 
best people on earth. 

I want to say to you that you are welcome. I want to say 
that we have looked forward to bringing you here since your last 
Convention in New York City. When Capt. Hardee advised me 
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the Convention would be held in New Orleans this year, I was 
glad to hear it and our people were happy when the news was com- 
municated to them that such a Convention would be held here. 
My wish, and the wish of the people I represent, is that your Con- 
vention may be a success and that you will leave New Orleans 
having learned something from each other and that, on the whole, 
your Convention will be all that you hoped it to be ; and, on behalf 
of all my people I bid you a most hearty welcome. 

Mr. Tillson : Gentlemen, I take great pleasure in calling upon Mr. N. 
P. Lewis, Chief Engineer of the Board of Estimate and Appor- 
tionment of New York City, to respond to the Mayor in behalf of 
the Association. 

Mr. Lewis: Mr. Mayor and our gracious hosts of New Orleans, I 
esteem it a privilege that I can express to you in behalf of your 
guests from other cities, our keen appreciation of ^your warm 
words of cordial and hearty welcome to this city. Those of us 
who have visited New Orleans before, and I am happy to count 
myself among the number, know what this welcome means and 
what it implies. Those of us who have not been so fortunate 
will soon find out. They had sdme intimation of what it means 
when they were furnished with the program which has been pro- 
vided for our entertainment and we see that we are to have an 
opportunity to appreciate, not only the Gallic traditions of this 
old French city, but being in this Hotel Grunewald and hearing 
this cordial welcome from Mayor Behrman, we are to see what 
Tuetonic thrift and progressiveness have added to the French 
grace and cordiality of this city. Those of us who came from the 
North, and who left zero temperatures, and who traveled over 
snow-covered field and mountains all day yesterday, heard when 
we wakened this morning, and since we have been here, a curious 
. demonstration which sounded like thunder. That did not seem 
possible. We wondered whether you were celebrating the Battle 
of New Orleans or whether you were paying a graceful compli- 
ment to Col. Brooke, this being his birthday, but we know now that 
it was the enthusiasm and pleasure you felt in having us come to 
see you. We know, sir, that we will have a good time. We 
place ourselves in your hands. You may do with us what you 
will, but whatever you do, we know it will be done well. We thank 
you most heartily. 

Mr. Tillson : Gentlemen, this Convention has met in this Queen City of 
the South for the purpose of modifying, revising, and reconstruct- 
ing, if necessary, the specifications which it has promulgated after 
the two previous Conventions. The first Convention, as you 
all know, met in Chicago two years ago in response to an invitation 
f rom'Mayor Busse. The people who met at that Convention, most 
of them, were unknown to each other. Some of them were known 
by reputation and a great deal of the time of the Convention was 
necessarily spent in preliminary organization and in becoming 
acquainted with each other. That Convention, however, did, in 
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my judgment, perform an enormous amount of work in getting 
specifications into shape and presenting them to the country for 
their consideration. A year later, the Convention met again in 
New York City. There, on account of the delay in organization, 
the Committee reports were not presented to the full meeting in 
time for them to have the complete discussion they needed and 
deserved. In an organization like this, there must necessarily be 
men who are experts on more than one subject. They cannot, how- 
ever serve on two committees. If the results of the Committees 
must be presented to the Convention without discussion, the Con- 
vention has only the ideas that are expressed by the Committee 
men themselves. In order to get the full benefit of the knowledge 
of file Convention and the experience of the experts, and I say that 
advisedly, who are present at this meeting, it is, necessary that the 
reports be discussed fully in open meeting. It is. our hope this 
year to have the Committees formed so early that with the work 
that has been done at these former Conventions, they will be able 
to report in time so that the reports will have full discussion on the 
floor of the Convention, and in doing that, these different com- 
mittees will have a great advantage over the former ones because 
tiiey have not only the work of these former Committees, but 
they also have the criticisms that have been made against the 
specifications previously promulgated, and they will have had, if 
our requests have been complied with, suggestions from different 
people who are interested in the different specifications for any 
particular kind of work. I have said that these specifications 
which were promulgated at our last Convention* have received 
criticisms. They have, and it was to be expected that they would. 
It was what was wanted. If there were nothing in these specifi- 
cations to be criticised, there would be no necessity for any further 
Conventions. This Convention, and the people for which it stands, 
asks for all honest, intelligent criticisms that it can have, and the 
Convention expects the Committees to consider the criticisms, no 
matter from whom they come; for what we want is a general 
specification for each kind of pavement, that can be sent out to this 
country that will produce the best results. We do not stand for 
the ideas of any one man; we do not stand for the ideas of any 
one manufacturer ; we do not stand for any one particular mate- 
rial, but what we want is a combination of the ideas of the 
engineer, the manufacturer, the material man, and the contractor, 
so that we can produce a specification with which we can all 
work in harmony and one that will produce the best results. In 
that way we are going to make the best use we can of this Con- 
vention and prepare specifications that will not only be of value 
but will be specifications that will be better than have ever been 
advanced before. 

Now, I said, these Committees are to consider criticisms. 
There is one thing that wants to be considered in that respect 
and that is not so much zvhat is said as from whom or by tifhom 
it is said. We want, as I said, intelligent criticism; we want 
honest criticism; we welcome it. As I said before, it is not so 
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much what is said as who says it. Some one in some country- 
newspaper may promulgate an idea ; it may be radical and go forth 
through the country and it has no effect. Let that idea be pub- 
lished in The Outlook, signed "T. R." and go through the country 
and it produces an enormous effect. If a rodman on a piece of 
work tells the contractor to do something, he pays no attention 
to him ; if the Chief Engineer tells him to do it, it becomes a law. 
Courts of law recognize this and before they will receive the 
testimony of the expert, he is obliged to say why he is an expert, 
what he has done. I have dwelt a good deal on this, gentlemen, 
because I think the most important thing in connection with these 
criticisms is the people from whom they come, their object in 
making the criticism, and I know that the men here who form 
these Committees are not men who can be stampeded by the 
criticisms of any one, or by criticisms that are not intelligent and 
just. The City Engineers of the cities of this country, who are in 
charge of any kind of public works, are up against a proposition of 
that kind all the time. If a man were not able to separate the chaff 
from the wheat ; if he were not able to separate the good from the 
bad, when the different propositions are put up before him every 
day of his life, he would be swamped, covered up and of no 
value in his position, and it is for this reason that I ask the Com- 
mittees when they are appointed to give particular attention to 
the criticisms, and receive them for what they are worth and for 
only what they are worth. It is expected today that all that can 
be done is to form an organization and to have the Committees 
appointed so that they can be ready for active work tomorrow, 
and as the first thing to do, in order to be properly organized is 
to know who are delegates and who are not, I will now appoint 
a Committee on Credentials who will look over the credentials 
which will be submitted by the Secretary, and we trust a report 
will be ready in an hour. I understand from the Secretary that 
the credentials are in such shape that it will be a matter of very 
little work to settle who are and who are not legal delegates. In 
the meantime, the Executive Committee will meet and be ready 
for a report at this next session. The Executive Committee will 
meet in the President's room and the Credential Committee will 
meet in the Secretary's room, and it is to be hoped that during 
this interim the delegates will not go far away, because if it is 
possible to report before the hour, we would like to do it, and it 
is to be hoped that at the next session all the Standing Committees 
for the coming session will be appointed. 

I will appoint on the Committee on Credentials : 
M. R. Sherrerd, Newark. 
F. N. Bingham, Spokane. 
H. W. Klausmann, Indianapolis. 
George S. Smith, New Orleans. 
John B. Hittell, Chicago. 
Mr. Tillson: Before we take a recess, the Secretary will take a pre- 
liminary roll call for the sake of obtaining a general idea of who 
are present. 

The Secretary calls the roll. 
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Mr. Tillson : I would like to ask, gentlemen, if there is any one here 
whose name has not been called ? 

The Secretary will read the program of entertainment. 
The Secretary reads the program. 

Mr. Tillson: The Committee on Credentials will meet at once in the 
Secretary's room and the Executive Committee in the President's 
room, and as a number of the Chairmen of the different Com- 
mittees which make up the Executive Committee, are not present, 
I will read the names«of those who will serve on the Committee. 
The President and Secretary, Mr. White, Captain Hardee, Mr. 
Klausmann, Mr. Murray, Mr. Leininger, and Mr. Taylor. 
We will now take a recess until 5 P. M. 

5 P. M. 

Meeting Reconvened. 

Mr. Tillson : The Secretary will please read the report of the Execu- 
tive Committee. 

Mr. Hittell: "RESOLVED, That all delegates who have attended 
previous Conventions and who may not now be longer City Offi- 
cials, be continued as members of the Association provided they 
have not associated themselves with any paving concern that 
would necessarily put them in the Associated class, but if they 
have become so associated, that they be continued as Associate 
Members, if they so desire." 

Mr. Tillson: That action, gentlemen, is taken under the Articles of 
Association and requires no separate action on the part of the 
Convention. 

Mr. Hittell: "RESOLVED, That the President request each Asso- 
ciate member to nominate a floor delegate to represent them on the 
floor of the Convention, and that such delegate be allowed ten 
minutes time in the discussion of any Committee reports." 

Mr. Tillson: That^ gentlemen, means that each Associate Member 
shall have the power to select one of its members to be here at 
all the open meetings and discuss the Committee reports. That 
recommendation is necessary for this meeting to adopt as the 
Executive Committee has not that power." 

Capt. Hardee: Mr. Chairman, I move the adoption of the report of 
the Executive Committee. 
Motion seconded. 

Mr. Tillson: Moved and seconded that the action of the Executive 
Committee be approved by this meeting. Any discussion? If 
not, all in favor of the motion, please manifest it by saying "Aye." 
Opposed, "No." Motion carried. In order to make that effect- 
ive, it will be necessary for each Associate Member to notify the 
Secretary before the next meeting what individual shall represent 
that member, and that member will be recognized by the Chair. 
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Mr. Weatherford : Mr. Chairman, that does not bar the other members 
from being present ? 

Mr. Tillson : Not from being present but from speaking. 

Capt. Hardee : I think it might be well to make the explanation to the 
Association that this resolution has no reference to Committee 
work. We will be very glad to have anybody appear before the 
Committees who desire to do so; this resolution merely has refer- 
ence to the work on the floor of the Convention. Those of the 
Associate Members who were present at the New York meeting 
will recall that Associate Members did not have the privilege of 
the floor. The Executive Committee feels that that courtesy 
ought to be extended to them and that is the reason for this 
recommendation. 

Mr. Lewis: May I ask, for the information of some of the Asso- 
ciate Members, whether or not the spirit of this resolution will be 
violated if any Associate Member, being particularly interested 
in the reports of two or more Committees, and having two or 
more representatives here, should designate one man to address 
the Convention on the report of one Committee, we will say, on 
Wood Block, and another man who may be particularly qualified 
to speak as their representative when another Committee report 
comes up ? 

Mr. Tillson : They could. The idea of the action is that each Asso- 
ciate Member shall have one man to represent it at the report of 
each Committee and it is in the power of the Associate Member 
to designate one man, or if there are three Committee reports that 
they wish to discuss, they can designate three men, one for each 
Committee only. 

Mr. Hittell: "RESOLVED, That the Executive Committee direct 
the Committee on Credentials to report the City of Bridgeport, 
Connecticut, as a member of the Association.'' 

Mr. Tillson : That requires no action. 

Mr. Hittell : "Decided that at the meeting tonight it will be suggested 
that the oflicers be elected in the regular way, the Convention to 
meet subject to the call of the President, with the understanding 
that he is to take this up with the different cities and find out the 
sentiment, and if favorable, to call the Convention." 

Mr. Tillson : There has been some question as to how much longer 
this Association should exist. The action that was taken, or the 
suggestion was, that at the end of the session, in the regular way, 
we elect the officers. Then when we adjourn, we adjourn subject 
to the call of the President. Then some six or seven months 
previous to the time when we will actually meet, or he thought it 
would be advisable to meet, he would communicate with the 
several members of the Association and ascertain whether it 
was advisable to meet at some particular time. This is given out 
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now so that you can all think of it and it will come up for final 
action at the last meeting of this Convention. It is given out now 
so you can have it in your mind and talk it over among your- 
selves and be in a condition to decide what we think is best at 
the final meeting. 
The next will be a report of the Committee on Credentials. 

Mr. Hittell: Reads: 

New Orleans, January 8, 1912. 
To the President and Members of 

the Association for Standardizing 
Paving Specifications. 

Gentlemen : Your Committee on Credentials organized by elect- 
ing Mr. Sherrerd Chairman, and Mr. Hittell Secretary, report 
the following accredited delegates to this meeting: 
ABERDEEN, South Dakota. 

No delegate. 
ABERDEEN, Washington. 

No delegate. 
AKRON, Ohio. 

No delegate. 
ARDMORE, Oklahoma. 

No delegate. 
BALTIMORE, Maryland. 

No delegate. 
BOSTON, Massachusetts. 

No delegate. 
BRIDGEPORT, Connecticut. 

M. F. McKenna Consulting Engineer. 

BUFFALO, New York. 

Capt. Geo. H. Norton. Deputy Engineer Commissioner. 
Chas. E. p. Ba^cock. . .First Assistant Engineer. 
CHARLESTON, West Virginia. 

W. A. HoGUE Consulting Engineer. 

CHESTER, Pennsylvania. 

^William Provost, Jr . . . Chairman Street Committee. 

^Robert Watson Commissioner of Highways. 

*A. E. Damon, Jr Consulting Engineer. 

*Z. T. Bartleson, 

*Thomas W. Crowe 

*H. Louis Morris, 
*E. F. White, 

^William M. Powel Chairman Finance Committee. 

*JoHN K. Haggerty, 

*W. T. Fowden, • 

*A. H. Hughes, 

*Fred Brooks, 

*E. D. Glauser, Chairman New Industries. 

♦ Absent. 
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CHICAGO, Illinois. 

Clayton F. Smith Chairman Committee on Repairs and 

Maintenance, Board of Local Im- 
provements. 
Fred Burkhard Chairman Committee on Sidewalks, 

Board of Local Improvements. 
John B. Hittell Chief Engineer of Streets, 

Board of Local Improvements. 
Nicholas E. Murray. . .Superintendent of Sidewalks, 

Board of Local Improvements. 
Walter G. Leininger. .Assistant Superintendent Streets, 

Department of Public Works. 
Arthur S. Lewis Secretary and Superintendent 

Commissioners of Lincoln Park. 
A. C. Schrader Superintendent and Engineer 

West Chicago Park Commissioners. 

Linn White Engineer South Park Commissioners. 

L. A. Dumond Engineer, Chicago Association of Com- 

*Felix a. Norden merce. 

COLUMBUS, Ohio. 
No delegate. 

DAVENPORT, Iowa. 

A. M. CoMPTON City Engineer. 

DES MOINES, Iowa. 
No delegate. 

DAYTON, Ohio. 
No delegate. 

DULUTH, Minnesota. 

Thomas F. McGiLVRAvCity Engineer. 

GRAND RAPIDS, Michigan. 

Charles E. Norton Member Board of Public Works. 

Edward H. Christ Member Board of Public Works. 

HARRISBURG, Pennsylvania. 
No delegate. 

INDIANAPOLIS, Indiana. 

H. W. Klausm an n. .. .City Civil Engineer. 

C. A. Schrader President Board of Public Works. 

KALAMAZOO, Michigan. 

H. A. Johnston City Engineer. 

Daniel Walsh Assistant City Engineer. 

KANSAS CITY, Missouri. 

L. R. Ash City Engineer. 

Fred Gabelman Engineer Board of Park Commissioners. 

Paul McGeehan Engineer of Sewers. 

• Absent. 
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LITTLE ROCK, Arkansas. 

E. A. KiNGSLEY Consulting Engineer. 

LYNCHBURG, Virginia. 
No delegate. 

MEMPHIS, Tennessee. 

J. H. Weatiierford City Engineer. 

MILWAUKEE, Wisconsin. 
No delegate. 

MINNEAPOLIS, Minnesota. 

Ellis R. Button Assistant City Engineer. 

MOBILE, Alabama. 

Wright Smith City Engineer. 

NEWARK, New Jersey. 

Morris R. Sherrerd. . .Chief Engineer Board of Street and 

Water Commissioners. 

H. B. O'Connell President Board of Street and Water 

Commissioners. 

NEW HAVEN, Connecticut. 
No delegate. 

NEW ORLEANS, Louisiana. 

Capt. W. J. Hardee. . . .City Engineer. 

Thomas L. Willis Principal Assistant Engineer. 

Adam Wirth Chemist Municipal Repair Plant. 

George S. Smith Commissioner Public Works. 

I. D. Moore City Attorney. 

George C. Earl Superintendent Sewerage and Water 

Board. 

J. T. Eastwood Principal Assistant Superintendent Sew- 
erage and Water Board. 

W. C. KiRKLAND Principal Assistant Engineer Sewerage 

and Water Board. 

NEW YORK CITY, New York. 

Nelson P. Lewis Chief Engineer Board of Estimate and 

Apportionment. 

Otto H. Klein Director Standard Testing Laboratory 

of City of New York. 
Borough of the Bronx : 

W. H. Connell. ...... .Assistant Commissioner Public Works.** 

Borough of Brooklyn : 

George W. Tillson .... Consulting Engineer, President Borough 

of Brooklyn. 

*H. H. Schmidt Chief Engineer Bureau of Highways. 

*W. H. Broadhurst Chemist Bureau of Highways. 

♦ Absent. 

♦♦ Beginning March, 1912, Chief of Bureau of Highways, Philadelphia. 
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Borough of Manhattan : 

Felix Kleeburg Chemist Bureau of Highways. 

Borough of Richmond: 
No delegate. 

Borough of Queens: 

L. C. L. Smith Consulting Engineer, Borough of Queens 

NORFOLK Virginia. 

W. T. Brooke City Engineer. 

OMAHA, Nebraska. 

George L. Campen Assistant City Engineer. 

PHILADELPHIA, Pennsylvania. 

W. PuRVES Taylor Assistant Engineer Testing Laboratory, 

Bureau of Surveys. 

PITTSBURGH, Pennsylvania. 

N. S. Sprague Superintendent Bureau of Construction, 

Department of Public Works. 
John F. OToole Superintendent Bureau of Highways and 

Sewers, Department of Public Works. 

PORTLAND, Oregon. 

T. M. Hurlburt City Engineer. .^ 

RACINE, Wisconsin. 
No delegate. 

ST. LOUIS, Missouri. 

♦James C. Travilla Street Commissioner. 

Walter L. Hempelmann Engineer in Charge of Bituminous 

Roads. 
James A. Hooke Assistant Sewer Commissioner. 

ST. PAUL, Minnesota. 
No delegate. 

SALISBURY, North Carolina. 

John E. Ramsay Consulting Engineer. 

John Webb City Engineer. 

SALT LAKE CITY, Utah. 
No delegate. 

SOUTH OMAHA, Nebraska. 
No delegate. 

SPOKANE, Washington. 

*A*. C. BlEGLE 

F. N. Bingham Paving Chemist. 

SYRACUSE, New York. 

Henry C. Allen City Engineer. 



♦ Absent. 
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TOLEDO, Ohio. 

♦John R. Cowell Director Public Service. 

George W. Tonson Chief Engineer Department Public Ser- 
vice. 

Peter T. McNerney Superintendent of Streets. 

♦James C. Staunton Councilman. 

WAUKEGAN, Illinois. 

*J. J. DiETMEYER Commissioner of Streets and Public Im- 
provements. 

ASSOCIATE MEMBERS. 
AMERICAN ASSOCIATION OF CREOSOTED WOOD PAVING 

MANUFACTURERS. 
F, M. Barnard H. S. Loud 

Walter Buehler H. G. Jennison 

BARRETT MANUFACTURING COMPANY. 
Burton M. Smith D. T. Perry 

P. P. Sharples S. R. Church 

F. C. Hutchinson L. P. Sibley 

INTERNATIONAL ASPHALT COMPANY. 
No Delegate. 

NATIONAL PAVING BRICK MANUFACTURERS' 
ASSOCIATION. 
Will P. Blair 
F. L. Manning 
Frederick Gunster 

STANDARD ASPHALT & RUBBER COMPANY. 
William A. Levering. 

THE AMERICAN ASPHALTUM & RUBBER COMPANY. 
H. B. Pullar 
Edgar Nichols 
R. C. Schultz 

THE BARBER ASPHALT PAVING COMPANY. 
Clifford Richardson 
E. P. Caughlin 

THE TEXAS COMPANY. 
J. H. Lapham 

H. J. CULLINAN 

W. M. Kershaw 

WARREN BROTHERS COMPANY. 
C. C. Warren W. J. McNamara 

G. M. Ingram E. M. Robinson 

F. G. Cutter R. M. Hyams 

• Absent. 
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UNION OIL COMPANY OF CALIFORNIA. 

Carl F. Adam 
George W. Lamson 

UNIVERSAL PORTLAND CEMENT COMPANY. 

J. H. Chubb 
Blaine S. Smith 

which on motion, duly seconded, was adopted. 

January 3, 1912. 
To the President and Members of the 

Association for Standardizing 

Paving Specifications. 

Gentlemen : Immediately upon receipt of the stenographic notes of the 
second annual" meeting the work of editing the same and preparing copy 
for the printer was begun and continued constantly with the result that 
all the printed proceedings were ready for distribution on April 1st. 

Interest in the Association and its work, together with an effort to 
increase its membership, was attempted by addressing a letter to the 
Mayor and Aldermen of each city in the Union of 5,000 population and 
over, which named the cities in the Association, a short synopsis of its 
objects, and a request that the city become a member. This was done in 
-July. 

In December a booklet was mailed to the city engineer of each of the 
above mentioned cities, which contained a list of the cities in the Asso- 
ciation, officers, delegates, articles of association and a brief request that 
the recipient thereof present the matter to his proper official with a view 
of having his city join the Association. 

During the year 8 cities of over 100,000 population and 11 cities under 
100,000 population, all of which were represented at the last meeting, 
have completed their memberships by paying the required fee, but Co- 
lumbus, O., has since become a member. The Texas Company has be- 
come an associate member and although Byerley & Sons of Cleveland 
were elected, upon their application, to associate membership in June, 
they have not yet paid the customary fee. 

The membership of the Association is: 

First class .24 cities 

Second class 18 cities 

Associate members 10 cities 

In the past criticism has been directed against the methods of the Asso- 
ciation in conducting its work, and with the view of reducing this the 
following notice was published in the leading technical journals devoted 
to street pavements and was sent to over 1,400 engineers and others in- 
terested in paving specifications : 

"In order that the work of the committees may be expedited and criti- 
cisms avoided as much as possible, the Association for Standardizing 
Paving Specifications requests that any person advocating changes in the 
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specifications as printed in the copyrighted proceedings of the second 
annual meeting, held at New York in January, 1911, address at once 
the chairman of the proper committee, in writing, suggesting such 
changes and the reason therefor." 

The policy of copyrighting the proceedings has been a wise one and in 
my opinion should be continued. 

The following statement shows the financial condition of the Associa- 
tion: 

Balance on hand as per statement rendered 
January 6, 1911 $2,243.68 

RECEIPTS: 

' Dues, 9 cities @$1(X) 900.00 

11 cities @ 50 350.00 

2 Associate Members @ 200 ^WO.OO 

Sale of proceedings 347.50 $4,441.18 

DISBURSEMENTS: 

Expenses Second Annual Meeting $ 701.15 

Expenditures of Committees : 

Brick $23.50 

Bonds and Guarantees 12.06 

Cement and Concrete . / 32.67 

Macadam 16.90 85.13 

Printing proceedings 444.60 

Printing, stationery, supplies 277.82 

Postage ., 112.73 

Badges 60.00 

Expressage, messenger, exchange, misc 55.98 

Advertising 44.10 

Testimonial lockets for Misses Carr and 

Chandler 90.50 

Transportation — Miss Carr, Miss Chandler. . 90.30 

Assistant to Secretary (on account) 195.00 2,157.31 

Cash balance in the hands of the Treasurer 

January 3, 1912 ^ $2,283.87 

I have prepared a statement in detail of all receipts and disbursements 
which will be submitted with this report for audit. 

Respectfully submitted, 

John B. Hittell, 

Secretary-Treasurer. 

Mr. Tillson: If there is no objection, the Chair will appoint an Auditing 
Committee to which this report will be referred. I will appoint 
W. H. Council of New York, E. A. Kingsley of Little Rock, 
C. E. P. Babcock of Buffalo, as the Auditing Committee.* 

*Sce report of Auditing Committee, page 162. 
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Mr. Hittell: Reads: 

MAYOR'S OFFICE. 

WiLLLIAM MaGEE. 

Pittsburgh, Pa., December 23, 1911. 
Association for St-andardizing Paving Specifications, New Or- 
leans, La. 

Gentlemen : I beg to extend to you a cordial invitation to hold 
your next annual convention in the City of Pittsburgh. No city 
is more interested in improvements in paving specifications than 
our city, because of the great variety of topography and high- 
ways. I believe there is no other place in this country where the 
subject can be studied in all its phases as in this city and the sur- 
rounding localities. It need hardly be said that this city has ample 
hotel accommodations and many matters of great general interest 
that would be attractive to your members in addition to the par- 
ticular purposes for which the Association is organized. 

Yours truly, 

W. A. MAGEE, 

Mayor. 

CHAMBER OF COMMERCE OF PITTSBURGH. 
Office of the President. 

January 5, 1912 
Association for Standardizing Paving Specifications, Hotel Grune- 
wald, New Orleans, La. 

Gentlemen : The Chamber of Commerce of Pittsburgh most 
heartily joins with other associations from this city in extending 
to the Association for Standardizing Paving Specifications, a 
cordial invitation to select Pittsburgh as the place for holding your 
convention in 1913. 

Pittsburgh, "the Workshop of the World," is also noted for the 
hospitality which is extended to its visitors, and we feel justified 
in assuring you a warm reception at the hands of Pittsburgh 
people. 

We sincerely hope that in selecting a place for your next con- 
vention, the City of Pittsburgh may receive your most favorable 
consideration. 

Yours very truly, 

LOGAN McKEE, F. R. BABCOCK, 

Secretary. President. 

PITTSBURGH INDUSTRIAL DEVELOPMENT 

COMMISSION. 

2414, 2415, 2416 Farmers Bank Building. 

January 4, 1912. 
Association for Standardizing Paving Specifications, care Hotel 
Grunewald, New Orleans, La. 

Gentlemen : In behalf of the Pittsburgh Industrial Develop- 
ment Commission, I wish to extend a hearty invitation to the Asso- 
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ciation for Standardizing Paving Specification to hold its next con- 
vention in Pittsburgh. 

We can assure you of a fitting reception, and feel that Pitts- 
burgh holds such points of interest both in an educational and 
industrial way, that will prove of great interest to delegates of 
your organization. 

Assuring you of our best wishes, we are, 

Very truly yours, 

W. C. DOUGLAS, 

Secretary. 
These three communications were referred to the Executive Committee. 
The Secretary announced that communications had been received which 
expressed regrets on account of an inability to attend together with best 
wishes for the success of the meeting from the following gentlemen: 

Mr. George W. Craig, Omaha, Neb. 
Mr. James L. Darnell, Kansas City, Mo. 
Mr. B. T. Kendall, Baltimore, Md. 
Mr. John MacVicar, Des Moines, la. 
Mr. Felix A. Norden, Chicago, 111. 
Mr. George W. Roberts, South Omaha, Neb. 
Mr. L. W. Rundlett, Moose Jaw, Sask. 
Mr. James C. Travilla, St. Louis, Mo. 

A communication from Mr. J. W. Howard was, on motion, referred to 
the Committee on Bonds and Guarantees. 

Mr. Tillson : There being no further business at the present time the 
President will make the formal announcement of the committees: 

ASPHALT PAVING SPECIFICATIONS.* 

George W. Tonson Toledo 

Clayton F. Smith Chicago 

Otto H. Klein New York 

Felix Kleeburg New York 

F. N. Bingham Spokane 

Adam Wirth New Orleans 

W. L. Hempelmann St. Louis 

BITUMINOUS CONCRETE PAVING SPECIFICATIONS. 

Linn White Chicago 

Fred Gabelman Kansas City • 

W. H. CoNNELL New York 

J. H. Weathjirford 1 Memphis 

A. C. ScHRADER .' Chicago 

BONDS AND GUARANTEES. 

Capt. W. J. Hardee New Orleans 

Henry C. Allen Syracuse 

* Mr. C. E. P. Babcock, of Buffalo, and Mr. Geo. L. Campen, 
of Omaha, were assigned later to this Committee. 
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George H. Norton Buffalo 

Charles E. Norton Grand Rapids 

W. A. HoGUE Charleston, W. Va. 

C. A. ScHRADER Indianapolis 

• BRICK PAVING SPECIFICATIONS. . 

Edward H. Christ Grand Rapids 

H. W. Klausmann Indianapolis 

H. A. Johnston '. .Kalamazoo 

E. A. KiNGSLEY Little Rock 

T. M. HuRLBURT Portland, Ore. 

CEMENT AND CONCRETE PAVING SPECIFICATIONS. 

N. E. Murray Chicago 

George S. Smith New Orleans 

Paul McGeehan Kansas City 

Peter T. McNerney Toledo 

Fred Burkhard Chicago 

J. A. HooKE St. Louis 

MACADAM PAVING SPECIFICATIONS. 

Walter G. Leininger Chicago 

L. C. L. Smith New York 

W. T. Brooke Norfolk 

A. S. Lewis Chicago 

Wright Smith Mobile 

STONE BLOCK PAVING SPECIFICATIONS. 

M. R. Sherrerd Newark 

John F. OToole Pittsburgh 

M. F. McKenna Bridgeport 

Thomas F. McGilvray Duluth 

H. B. O'Connell Newark 

J. E. Ramsay Salisbury, N. C. 

WOOD BLOCK PAVING SPECIFICATIONS. 

N. P. Lewis New York 

W. P. Taylor Philadelphia 

Ellis R. Dutton Minneapolis 

L. R. Ash Kansas City 

T. L. Willis New Orleans 

L. A. DuMOND Chicago 

These Committees will be added to as other members come in. 
These Committees will make their own rules for action but I 
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would like to suggest that they get to work as early as possible, 
because I would like for all Committee reports to be in by Wednes- 
day noon. That will give all day tomorrow and' a half day 
Wednesday for working, so that we can begin work Wednesday 
afternoon; absolutely by Thursday, on the consideration of the 
reports and have the entire Convention present, and not have 
any Committees working after Wednesday night. The Secretary 
will read the different rooms that will be assigned to the different 
Committees : 

Mr. Hittell: Wood Block Parlor "C" 

Asphalt Parlor "G" 

Bonds and Guarantees Parlor "H" 

Bituminous Concrete Parlor *'J" 

Cement and Concrete Parlor "K" 

Macadam Parlor ''V 

Stone Block. .^ Parlor "M^^ 

Vitrified Brick Parlor "Q" 

Mr. Tillson : I would say further that each one of these Committee 
rooms has the designation over the door. Did I hear the Chairman 
of the Stone Block Committee say that his Committee is to meet 
at 10 o'clock tomorrow ? I take it for granted that the other Com- 
mittees will meet at the same hour. We will consider that all Com- 
mittees will meet tomorrow morning at 10 o'clock in their respec- 
tive rooms. 

Capt. Hardee: I have a few responsibilties, of course, on me and I 
would like to ask that all Committees get together promptly to- 
morrow and work energetically and start in with the reception and 
adoption of the Committee reports at the earliest practical time, 
not later than Thursday morning, so that the Convention can ad- 
journ Thursday evening. That is rather important in order to 
carry out the entertainment program which I have arranged and 
I would further ask those delegates who have not registered for 
the Opera to kindly do so at the adjournment of this session, so 
I can make the proper provision for the tickets the first thing to- 
morrow morning. 

Mr. Tillson : If there is nothing further, the meeting will stand ad- 
journed. . 

THURSDAY, JANUARY 11, 1912. 
11:00 A. M. 

Mr. Tillson: Gentlemen, please come to order. The first thing in 
•order will be calling of the roll by cities. As the names of each 
of the Associate Members are called will you kindly designate the 
man who is to speak on any committee report. 

Mr. Hittell: 

Aberdeen, South Dakota Absent 

Aberdeen, Washington Absent 
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Akron, Ohio Absent 

Ardmore, Oklahoma Absent 

Baltimore, Maryland Absent 

Boston, Massachusetts Absent 

Bridgeport, Connecticut Present 

Buffalo, New York ', Present 

Charleston, West Virginia Absent 

Chester, Pennsylvania Absent 

Chicago, Illinois Present 

Columbus, Ohio Present 

Davenport, Iowa Absent 

Dayton, Ohio Absent 

Des Moines, Iowa Absent 

DuLUTH, Minnesota Present 

Grand Rapids, Michigan Present 

Ha^risburg, Pennsylvania Absent 

Indianapolis, Indiana Present 

Kalamazoo, ^Tichigan Present 

Kansas City, Missouri Present 

Little Rock, Arkansas Present 

Lynchburg, Virginia Absent 

Memphis, Tennessee Present 

Milwaukee, Wisconsin Absent 

Minneapolis, Minnesota Present 

Mobile, Alabama Present 

Newark, New Jersey Present 

New Haven, Connecticut Absent 

New Orleans, Louisiana Present 

New York City Present 

Norfolk, Virginia Present 

Omaha, Nebraska Present 

Philadelphia, Pennsylvania Present 

Pittsburgh, Pennsylvania Present 

Portland, Oregon Present 

Racine, Wisconsin Absent 

St. Louis, Missouri Present 

St. Paul, Minnesota Absent 

Salisbury, North Carolina Absent 

Salt Lake City, Utah x\bsent 

South Omaha, Nebraska Present 

Spokane, Washington Present 

Syracuse, New York Present 

Toledo, Ohio Present 

Waukegan, Illinois Absent 

AMERICAN ASSOCIATION OF CREOSOTED WOOD 

PAVING MANUFACTURERS. Present 

Wood Block Mr. Barnard 
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BARRETT MANUFACTURING COMPANY 

Bituminous Concrete Mr. Sharples 

Cement and Concrete Mr. Sibley 

Creosoted Block Mr. Sibley 

Macadam ?,Ir. Sharples 

Stone Block Mr. Sidley 

Vitrified Brick Mr. Sibley 



Present 



INTERNATIONAL ASPHALT COMPANY. Absent 

NATIONAL PAVING BRICK MANUFACTURERS* 

ASS^N. Present 

Vitrified Brick Mr. Blair 

STANDARD ASPHLT & RUBBER COMPANY. Present 

' AH committees Mr. Levering 

AMERICAN ASPHALTUM & RUBBER COMPANY. Present 

All committees Mr. Pullar 

BARBER ASPHALT PAVING COMPANY. Present 

All committees Mr. Richardson 

THE TEXAS COMPANY. Present 

All committees Mr. Cullinan 

WARREN BROTHERS COMPANY. Present 

All committees Mr. Warren 

UNION OIL COMPANY OF CALIFORNIA. Present 

All committees Mr. Adam 

UNIVERSAL PORTLAND CEMENT COMPANY. Present 

All committees Mr. Chl'bb 

Mr. Murray : Mr. Chairman, I move that a Nominating Committee of 
five be appointed by the Chair. 
Which was seconded and carried. 

Mr. Tillson : The Chair will appoint that committee some time during 
this session so it can take the matter up during the recess. 

I am glad to state that the work of the different committees is 
practically completed, and many of them have been wholly com- 
pleted and typewritten, and the rest are being put into typewrit- 
ing now and will be ready surely for the afternoon session. In 
the meantime we have enough to occupy us this morning. 

I will call first for the report of the Committee on Stone Block 
Paving Specifications, Mr. Sherrerd, of Newark, Chairman. 

The Chairman reads the report. 

Mr. Sherrerd: For the Committee, I would move the adoption of the 
report. 

Mr. Tillson : It is moved and seconded that the rei)ort as presented be 
approved and adopted. Is there any discussion? 
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Mr. Klausmann : We have laid no granite blocks in our city, but we 
have laid about 75 to 80 miles of brick pavements, and made a 
great many experiments, some failures and some successes, with 
grouting. I am firmly of the opinion that a grout of two parts of 
cpment and one of sand is too rich. That has been our experience 
at home. We found — in fact, our brick specifications, as I re- 
member them from the Chicago convention, were two of cement 
and one of sand, and we laid a number of streets, and have found 
since it is a mistake. Now, I personally can see no reason why, 
knowing that to be a fact on brick, that would be the proper thing 
for granite. 

Mr. Sherrerd : The first grout is one — one, and the filling is afterwards 
done two to one. 

Mr. Klausmann : That was our brick specification in Chicago, and our 
entire Committee last year was of the opinion that it was a mistake. 
I have said we have laid no granite blocks ; but I can see no reason 
why, when it does not work successfully on brick, it should be 
used on granite. That is the only objection I can see to the specifi- 
cation. 

Mr. Sherrerd : I would reply by saying that in the case of granite, being 
harder than the brick, it is advisable to get as hard a grout as pos- 
sible. We have found it advisable to get as strong a joint as 
possible and afterwards have the stone and joint wear down to- 
gether; and we thought it was wise to have that additional pre- 
caution ; and it helps to make up any deficiency in the first grout, 
in mixing of the first batch that goes on the pavement. 

Mr. Hittell : Mr. Sherrerd, does the Committee rjecommend that the 
care and inspection on the blocks shall be the same with cement 
grout filler as with other fillers? 

Mr. Sherrerd: It does, for the reason that in a few years the upper 
surface of the grout will wear off and you want just as good qual- 
ity of blocks in a grouted street as* any other. Do you refer espe- 
cially to the block? 

Mr. Hittell: I referred especially to the cutting of the blocks at the 

sides and ends. 
Mr. Sherrerd: We do, yes. 
Mr. Norton : I would like to ask Mr. Sherrerd if there is any serious 

complaint of dusty conditions owing to the use of excess grout. 

Mr. Sherrerd: We have not had, because the grout is held and not 
blown into dust. Only on one street of about twenty-five have 
we any dust at all. 

Mr. Norton : I meant during the gradual wear for a number of months. 

Mr. Sherrerd: No, we have not had any. 

Mr. Tillson : I might say that I have noticed that to a considerable de- 
gree, soon after the grouting is done, when it happened to be 
moist, damp weather so the cement did not set hard, as soon as 
it would have had it been dry. 
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Mr. Sherrerd: We keep the street closed longer in that case, Mr. 
President 

Mr. Tillson : Sometimes you can not do it on a street car track street. 

Mr. Sherrerd: In that case we have allowed the tar and gravel joint 
even though we put the cement grout on the side, on account of 
the ease of taking up the stone to repair the tracks, and also on 
account c# the trouble in keeping it closed and keeping the street 
car traffic off sufficiently long to let it set with cement. 

Mr. Tillson : As a matter of fact, in Brooklyn, the Railroad Companieis 
prefer the cement grout and use it preferably. 

Mr. Sherrerd: Do they keep their cars off during construction? 

Mr. Tillson : As a rule they have no cars running until the cement has 
^set. Any further discussion, gentlemen? 

Mr. Chubb : Should there not be some specification covering the qual- 
ity of the sand? As they read this report, Tdid not notice any 
specification covering the quality of sand. 

Mr. Sherrerd: It calls for one measure of clean, sharp sand. It does 
not go into detail. If you mean for the grout we did not think 
it was necessary to go into that any more specifically than to call 
it clean, sharp sand. Clean, sharp sand will give good results. 

Mr. Sibley (Barrett Mfg. Co.) : I would like to ask if I understand 
the description of the coal tar pitch filler. Is the range 25 to 30 
or 25 to 40? 

Mr. Sherrerd: It was purposely changed to read 25 to 30. 

Mr. Sibley : I wish to say that a range of only five per cent in the free 
carbon content will add, in my opinion, quite materially to the cost 
of the pitch filler without adding to it«s value correspondingly. 
That is a very close range in manufacture and we regret that the 
range of from 25 to 40 was not kept as decided upon last year. 
That range can be met, but it will be met at somewhat an in- 
creased expense. 

Mr. Sherrerd: I think it would be wise to consider that point, because 
the Committee was somewhat at a loss to arrive at a definite con- 
clusion. Is Mr. Klein in the room? We were considering some 
advice of Mr. Klein's in regard to it. My own opinion would 
be that a range of from 25 to 35 would be a safer range but I 
did not care to insist on this in the Committee session. 

Mr. Tillson : Are the other members of the Committee in the room, Mr. 
Sherrer.d ? 

Mr. McKenna: All of the Committee is here. 

Mr. Sherrerd: What do you say, gentlemen? 

Mr. McGilvray : I think the report as made is suitable to me. 
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Mr. Ramsay: The report made is suitable to me. If there is a change 
to be made in the range of the coal tar, it should be to have less 
carbon in the coal tar. 

Mr. Sibley : The amount of carbon, whether from 25 to 35 or 20 to 30, 
is not so material as to allow a working range of ten per cent in 
manufacture. If agreeable to the Committee I would like to sug- 
gest that the range be from 20 to 30. 

Mr. Sherrerd: That would suit you, Mr. Ramsay? 

Mr. Ramsay: Yes, that would be more in accordance with rny opinion. 

Mr. Sherrerd : I would say that the Committee can agree on a change 
of range from 20 to 30. I will look over the report and correct it. 

Mr. Tillson : Shall we consider that as the report of the Committee as 
amended in that way, to read from 20 to 30 instead of 25 to 30? 

Mr. Sherrerd: I move the Secretary be authorized to change the 
Committee report to read a range of 20 to 30 on free carbon. 

Mr. Tillson : It will be so ordered if there is no objection. The report 
is so changed. Any further discussion? If not, the Chair will 
put the motion. All those in favor of the motion to adopt the 
report will say "Aye." Opposed, "No." The motion is unanim- 
ously carried. 

I would say that unless there is some objection, unless it is 
unanimous the motion will be put in this way. If there is any 
objection the roll call will be had; but it saves so much time when 
there is no question, it seems btest to take the verbal vote. 

The following is the amended and adopted 

REPORT OF THE COMMITTEE 

ON 

STONE BLOCK PAVING SPECIFICATIONS. 

New Orleans, La., January 11, 1912. 
To the President and Members of the 

. Association for Standardizing 

Paving Specifications. 

Gentlemen: Your Committee on Stone Block Paving, in presenting 
standard specifications for Granite Block Pavements with three forms of 
filler, have recommended some slight modifications of the specifications 
presented last year. We have not considered it necessary to recommend 
specific specifications for other forms of stone pavements, as the specifi- 
cations herewith submitted can easily be adapted for bther material 
similar to granite. The specifications which represent the result of our 
labors are as follows : 

SPECIFICATIONS FOR GRANITE BLOCK PAVING. 
granite blocks. 

The paving blocks, which shall be of medium grained granite, showing 
an even distribution of constituent material, shall be of uniform quality 
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and texture, without seams, scales or discolorations showing disintegra- 
tion, free from an access of mica^or feldspar, and equal in every respect 
to the sample in the office of the Engineer. 

The granite shall preferably be such as will give above 16,000 pounds 
per square inch crushing strength, combined with a uniform structure 
and toughness. The toughness to be determined by the method employed 
by the Department of Agriculture of the U. S. Government. 

Blocks shall be of the following dimensions, viz: Not less' than eight 
(8) nor more than twelve (12) inches long on top, not less than three 
and one-half (3}^) nor more than four and one-half (4^) inches wide 
on top, not less than five (5) nor more than five and one-half (534) 
inches deep. 

The blocks shall be so dressed that after laying, a measurement of 
the individual joint shall show a width of not more than one-half (J4) 
inch at top and for a depth of one ( 1 ) inch and a width of not more than 
one (1) inch in any other part of the joint. The head of the block shall 
be so cut that it shall not have more than three-eighths (}i) inch de- 
pression from a straight edge laid in any direction across the head and 
held parallel to the general surface of the block. 

Not more than one drill hole shall show on the head of the block and 
none on. the ends, an allowance of not over an average of one block, 
showing drill hole on side, shall be permitted to a square yard. 

Care shall be exercised in handling the blocks so that the edges and 
corners shall not be chipped or broken, as blocks otherwise acceptable 
may be' rejected on account of spawling. 

The blocks shall be sorted and laid in courses of uniform width except 
in special cases, as may be ordered. 

SUB-FOUNDATION. 

* Any soft and spongy material below the Sub-grade shall be removed 
and filled, as directed by the Engineer, with sand, gravel or other material 
satisfactory to the Engineer, and thoroughly rammed or rolled. (When 
such extra fill exceeds 5 cubic yards payment shall be made for the ex- 
cess.) In excavating, care shall be taken not to disturb the sub- founda- 
tion, except where necessary to remove the soft and spongy material. 

The entire sub-foundation shall be compact and hard and the con- 
tractor will be required to thoroughly ram or roll it with a roller satis- 
factory to the Engineer. 

CONCRETE BASE. 

After the sub-foundation has been prepared to the satisfaction of the 
Engineer, a concrete foundation, six (6) inches thick, shall be laid on it. 
The concrete shall conform. with the standard specifications for concrete 
for paving foundations, as determined by this Association. 

The grading and sub- foundation shall be completed at least fifty (50) 
feet in advance of the laying of the concrete. 

CUSHION COURSE. 

A cushion course of dry, clean sand shall be laid on the concrete base. 
This cushion course shall be from one to two inches thick, to insure a 

* This paragraph printed as finally amended at the Friday evening session — see page 144. 
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uniform bearing and prevent the possibility of any part of any block 
resting directly on the concrete base. 

On this cushion the blocks shall be laid as closely as possible, 'each 
block touching the adjoining block on sides and ends, in courses of uni- 
form width. All joints shall be broken with a lap of at least three inches. 

FILLING joints. 

Depending upon the kind of filler to be used in the joints, the follow- 
ing specifications, A, B, or C, shall govern the use of coal tar pitch (A), 
bituminous asphalt (B), or cement grout (C). 

(a) coal tar pitch filler. 

Immediately after the blocks are laid, sufficient coarse hot gravel shall 
be spread over the surface and swept into the joints so as to fill the space 
between the blocks to a depth of about two inches from the bottom. 

The blocks shall then be rammed to thoroughly settle and compact the 
first layer of gravel in the joints and so as to leave no blocks above or 
below the general surface of the finished pavement. 

The joints shall then be poured one-half full with a coal tar pitch 
filler as hereinafter described and then filled to within one-half inch of 
the surface with hot gravel and again poured with the filler, this last 
pouring shall be flush with the tops of the blocks at the joints. The final 
pouring of the filler shall be immediately followed with a sufficient 
amount of hot gravel, applied at the joints, to conceal the filler. The 
gravel shall be clean, washed gravel between one-eighth and three-eighths 
inch in its largest dimension, not over 25% of which shall be of the 
three-eighths inch size. 

The filler shall also comply with the following test requirements : 

(1) It shall have a specific gravity between 1.23 and 1.33 at 60 de- 
grees Fahr. 

(2) It shall have a melting point between 120 and 130 degrees Fahr. 

(3) It shall contain between twenty (20) and thirty (30) per cent of 
free carbon. 

The coal tar pitch filler shall be used on the work at a temperature of 
not less than 250 degrees Fahr., and shall at no time be heated above 325 
degrees Fahr. 

In applying the gravel and pitch, care shall be taken that the pavers are 
closely followed by the filler gang, and in no case shall the paving be 
left over night (or when work is stopped) without the filler being com- 
pleted. In case of rain stopping the filler gang before its work is finished, 
the joints shall be protected by the use of tarpaulins or other means so 
as to keep out water, and under no circumstances shall the filler be poured 
into wet joints. 

(b) asphalt filler. 

Immediately after the blocks are laid, sufficient coarse hot gravel shall 
be spread over the surface and swept into the joints so as to fill the space 
between the blocks to a depth of about two inches from the bottom. 
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The blocks shall be rammed to thoroughly settle and compact the first 
layer of gravel in the joints and so as to leave no blocks above or below 
the general surface of the finished pavement. 

The joints shall then be poured one-half full with a bituminous filler 
as hereinafter described, and then filled to within one-half inch of the 
surface with hot gravel and again poured with the filler; this last pouring 
shall be flush with the surface of the blocks at the joints. This final 
pouring of the filler shall be immediately followed with a .sufficient 
amount of hot gravel applied at the joints to cover the filler. 

The gravel shall be clean, washed gravel, between one-eighth and three- 
eighths inch in its largest dimension, not over 25% of which shall be of 
three-eighths inch size. 

The asphalt filler to be used in filling the joints between and around 
the paving blocks and bridge stones sijall be a bituminous material, either 
natural or artificial, entirely free from coal tar, or any product of coal tar 
distillation. 

It shall be waterproof, free from water or decomposition products, 
shall adhere firmly to the paving stones, and shall remain ductile and 
pliable at all climatic temperatures to which it may be subjected in actual 
use, and shall not run in the joints in the hottest temperature of summer, 
nor become hard or brittle through the action of frost. 

The asphalt filler shall conform with the foUowihg requirements : 

(a) It shall contain not less than 98% pure bitumen soluble in Car- 
bon Di-Sulphide. 

(b) Of the total amount soluble in Carbon Di-Sulphide 98j^% shall 
be soluble in Carbon Tetra Chloride. 

(c) When tested by the Dow method for one minute with a No. 2 
needle weighted with 200 grams and operating for one minute at 32 
degrees Fahr. it shall have a penetration greater than 25. 

(d) When tested for five seconds with a No. 2 needle weighted wil^ 
50 grams and operating for five seconds at 115 degrees Fahr. it shall 
have a penetration not greater than. 110. 

(e) When tested for five seconds with a No. 2 needle weighted with 
100 grams and operating for five seconds at 77 degrees Fahr. it shall 
have a penetration between the limits of from 25 to 60. 

(f) Its specific gravity at 60 degrees Fahr. shall not be more than 
1.00. 

(g) One-half (>^) gramme of the material when made into a ball 
shall not melt and drip through an aperture one millimeter in diameter 
at less than 220 degrees Fahr. 

The paving cement shall be heated on the work to a temperature of 
not less than 375 degrees Fahr., nor more than 425 degrees Fahr., in 
such quantities as will allow of this temperature being maintained in the 
kettle during progress of the pouring, and no cement the temperature of 
which is less, than 375 degrees Fahr. shall be used. 

It shall then be put into a conical can and poured into the joints as 
hereinbefore described. 

It shall be delivered on the work at least one week before being used 
and in sufficient quantities to allow of suitable samples for examination 
and analysis, and such samples shall conform with the above require- 
ments. 
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All the joints between the stones shall be filled with this hot paving 
cement, continuing the pouring until the joints are entirely filled, but no 
flushing of the pavement shall be permitted. 

In apply ingf' the gravel and bitumen, care shall be taken that the pavers 
are closely followed by the filler gang, and in no case shall the paving 
be left over night (or when work is stopped) without the filler being 
completed. In case of rain stopping the filler gang before its work is 
finished,, the joints shall be protected by tarpaulins or other means, so as 
to keep out water, and under no circumstances shall the filler be poured 
into wet joints. 

(c) cement grout filler. 

Immediately. after the blocks are laid, sufficient gravel shall be spread 
over the surface and swept into the joints so as to fill the space between 
the blocks to a depth of about two inches from the bottom. 

The blocks shall then be rammed to thoroughly settle and compact this 
layer of gravel in the joints and so as to leave no blocks above or below 
the general surface of the finished pavement. 

After the pavement has been brought to a uniform surface Portland 
cement grout shall be poured into the joints until it appears on the sur- 
face. The grout shal\ be broomed into the joints, if necessary to fill the 
same, and the operation shall be continued as the grout settles, until the 
joints are thoroughly filled flush with the surface of the blocks, immedi- 
ately after which the entire pavement shall be broomed to a smooth 
surface, sufficient grout being applied to bring said surface even with 
the highest part of any of the blocks. The blocks shall be wetted by 
sprinkling immediately before applying the grout, if the condition of the 
atmosphere requires this precaution to be taken. 

The cement grout shall be composed of one measure of the best quality 
of freshly burned Portland cement to one measure of clean, sharp sand. 
In the mixing of the cement and the sand, clean, fresh water shall be 
used, to give a proper consistency ;. care shall be taken not to use an 
excess amount of water. 

The grout shall be mixed for this purpose, either in a machine mixer, 
to be approved by the Engineer, or in a box about 4 feet 8 inches long, 
30 inches wide and 14 inches deep, resting on legs of different length, 
so that the mixture will readily flow to one corner of the box, the bottom 
of which shall be about 3 inches above the pavement. Particular atten- 
tion is called to the importance of ascertaining the proportional amount 
of water to be used with the mixture of different kinds of cement and 
sand to give the best results, and when the most advantageous proportions 
have been ascertained these shall be used. The mixture shall be removed 
from this box to the street surface with scoop shovels, all the while being 
stirred in the box as the same is being emptied. One such box shall be 
provided for about each ten feet in width of the roadway. The work of 
filling shall be carried forward until an advance of fifteen or twenty yards 
has been laid. When the same force and appliances shall be used to re- 
grout the same space in a like manner except that the proportion of the 
mixture for this second application shall be two parts of Portland cement 
to one part sand. The work shall be kept lightly sprinkled with water 
on the surface ahead of the sweepers by means of a sprinkling can, or 



Digitized by 



Google 



FOR Standardizing Paving Specifications 29 

other suitable device, to avoid a possibility of causing the grouting to 
become too thick at any point. To insure the penetration of the grout 
into the joints of the pavement there shall be used, in addition to the 
brooms, a squeegee scraper fifteen to eighteen inches in length on the 
last application of the grout. 

Within one-half to three-quarters of an hour after the last coat has 
been applied and the grout between the joints has fully subsided and the 
initial set is taking place, the whole surface shall be lightly sprinkled with 
water and the surplus mixture left on the top shall be swept into the 
joints, bringing them up flush and full. After the grouting is done and 
a sufficient time for hardening has elapsed, so that a coating of sand will 
not absorb any moisture from the cement mixture, one-half inch of sand 
shall be spread over the whole surface, in case the work is subjected to a 
hot summer's sun, in which case an occasional sprinkling to dampen the 
sand shall be made for two or three days. After the grouting is com- 
pleted the street shall be kept closed and no carting or traffic allowed 
until at least seven days have elapsed on any portion of th^ street grouted, 
and the face of the pavement shall be kept moist if the condition of the 
weather requires this precaution, as may be directed by the Engineer. 
Should the bond between the blocks become broken for any reason dur- 
ing the progress of the work the joints shall be cleaned out, even if it is 
necessary to take up and relay the blocks, and such part so taken up and 
relaid shall be fegrouted and rebarricaded. 

The period of guarantee for granite block pavement need not exceed 
one year. Respectfully submitted, 

M. R. Sherrerd, Chairman, 

Chief Engineer Bd. St. & Water Corns., 

Newark, N. J. 
Jno. F. OToole, 

Supt. Highways & Sewers, Pittsburgh, Pa. 
M. F. McKenna, 

Consulting Engineer, Bridgeport, Conn.- 
Thos. F. McGilvray, 

City Engineer, Duluth, Minn. 
J. E. Ramsay, 

Consulting Engineer, Salisbury, N. C. 
Harry B. O'Connell, 

Prest: Bd. St. & Water Coms., 

Newark, N. J, 

Mr. Tillson : I will next call for the report of the Committee on Brick 
Paving Specifications, Mr. Christ, Chairman. 

Mr. Christ: Mr. President, I wish to say that the last report has not 
been changed to speak of with the exception of a few minor 
changes which are immaterial ; we have added to the specifications 
of last year an abrasion loss, also a standard size for brick, as 
well as the depth of the concrete foundation. 
(Reads Report.) 
I move its adoption. 
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Mr. Sherrerd: Mr. President, I notice a reference to the brick being 
held 34 i^ch below the street car track. I do not like to keep the 
pavement below the street car rail. 

Mr. Christ : We have found from our experience that the brick raise or 
the rails settle a trifle in a short time. 

Mr. Weatherford : The free carbon in the pitch filler there is open to 
not exactly the same objection aS the other way ; it has a range of 
25 to 40, and it seems to me that the range should be cut to from 
20 to 30 and made to conform exactly to the range given on stone 
block pavement. 

Mr. Tillson : The point is, Mr. Christ, that the carbon in the filler be 
fixed as in the stone specification. It seems to me that is a point 
well taken. 

Mr. Christ : The Committee agrees to that ; it was an oversight. 

Mr. Sibley: A higher melting point of pitch requires a correspond- 
ingly higher free carbon content when made from the same raw 
material, and I think for that reason there should be a higher 
free carbon content. If it is thought well to change that, it might 
be changed from 20 to 35 instead of from 25 to 40, if anyone is 
opposed to that high free carbon content; but there should be five 
points "more of free carbon with the increase in the melting point 
of the pitch. 

Mr. Tillson : Is there any reason why there should be any difference 
.in the meltiny point ? 

Mr. Sherrerd: I think there is. I was going to speak to that point. 
The two fillers are not similar. In granite block pavements you fill 
as much of the filler with gravel as that filler will take, and you 
are making a sort of concrete of the tar and gravel, which is a 
. diflferent sort of a filler from the filler that is used in the J^-ir^ch 
space, so it does not necessarily follow that they should be similar. 

Mr. Christ : We had the advice of all of these men. I am not an expert 
along that line, but I believe from what Mr. Sibley says we ought 
to let it stand. 

Mr. Tonson: I was, unfortunately, in Committee when the brick was 
specified, but I want to ask whether there was any provision for 
wire cut brick? 

Mr. Christ : We do not bar any make of brick that will stand the test. 

Mr. Tonson : We have a pavement in Toledo that has been down 
twenty-five years, laid with a small wire cut brick, which is still a 
good pavement. The first ten years of its life it had a very heavy 
traffic on account of the parallel streets being paved with rough 
cobble stones, and it has shown a remarkable life. I think that wire 
cut brick might come back into favor again. 

Mr. Sherrerd: I would like to move, in reference to keeping the brick 
pavement 34-^*^ch below the rail, that this be omitted. I don't think 
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it is a wise measure to have in a standard specification, because 
some of the street railway companies are now laying their tracks 
in a much more substantial manner and running their cars over 
before the street is paved, so as to get the track settled in very 
good shape, and I would prefer to see that omitted. 

Mr. Christ: I have given that very careful attention for years. We 
thought we were laying good track, 7 and 9-inch rail, good gravel 
foundation thoroughly compacted by running the cars over before 
paving. It was but a short time, a matter of a year or so, that the 
rails either went down or the brick shoved up about J4 o^ ^" 
inch. Another thing, the rails wear very rapidly, and* when they 
get below the brick the tread of the wheels break the brick. 

Mr. Tonson : I want to say to that that I think the 34-inch drop is a 
great advantage. In the experience of Toledo with the traxfk laid 
on a solid concrete foundation, there is no settlement of the tracks 
.whatever; and when they are laid as we attempted at first — %- 
inch — we found the brick badly broken up by the tread of the 
wheels, especially where interurban cars run over it, and we find 
that the J4"inch drop b«Jow the rail prevents. this crushing of the 
brick. It is no disadvantage because the asphaltic filler put along 
the rails fills up the space and the lip does not show at all. 

Mr. Blair: Mr. President, there is only one suggestion I have to sub- 
mit the Association, and that is: We differ somewhat from the 
Committee with reference to the depth of the sand cushion. I 
know Mr. Christ has had excellent results with his pavements in 
Grand Rapids and vicinity, but they have the advantage of having 
sand that is particularly adapted for cushion in that community. 
I am not pressing this, but I want to give it as an opinion that a 
2-inch sand cushion is preferable under brick pavements in nearly 
every instance, if not every instance. I am free to say, however, 
that with the aid or efforts of the Bureau of Standards of the 
National Government we may know something more about this 
at the end of the year, and I don't wish, nor didn't wish, to press 
this matter in the Committee or to the Association, but I am only 
speaking of it as possibly a very serious matter entering into the 
fife and durability of the pavement itself ; but I say we may know 
more at the end of the year. The report of the measurements 
and strains on all kinds of pavements has been undertaken by the 
Bureau of Standards of the National Government. There has 
been no report, but I doubt not but what that will be of exceeding 
interest to advocates of all paving materials when that^ report is 
out. I just wish to say this much, because I have always' stood for 
a 2-inch sand cushion, believing that to be the very best for the 
durability of the pavement. 

Mr. Tillson: Any other discussion, gentlemen? If not, are you ready 
for the question ? 
The question. 

Mr. Tillson: All those in favor of adopting the report as read will 
please manifest it by saying "Aye." Opposed, *'No." The mo- 
tion i's carried unanimously. 
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The following is the adopted 

REPORT OF THE COMMITTEE 

ON 

BRICK PAVING SPECIFICATIONS. 

To the President and Members of the 

Association for Standardizing 

Paving Specifications. 

Your Committee on Vitrified Brick after having carefully considered 
all criticisms and suggestions submitted to us beg leave to report the 
following specifications : 

PART I. THE BRICK. 
CHARACTER OF BRICK. 

Section 1. All brick must be strictly No. 1 pavers of the sizes com- 
mercially known as "vitrified block" and "brick," the widths of which 
must not vary more than one-eighth (y^) of an inch. They must be 
thoroughly annealed^ tough and durable, regular in size, shape and evenly 
burned. 

When broken, the brick shall show a dense, stone-like body, free from 
lime, air pockets, cracks or marked laminations. Kiln marks must not 
exceed three-sixteenths (3/16) of an inch, and one edge at least shall 
show but slight kiln marks. All brick so distorted in burning as to lay 
unevenly in the pavement shall be rejected. 

The standard size of brick shall be two and one-half (2j4) inches in 
width, four (4) inches in depth and eight and one-half (8J/2) inches in 
length; and the standard size of block three and one-half (3j^) inches 
in width, four (4) inches in depth, and eight and one-half (8J^) inches 
in length. They shall not vary from these dimensions to exceed one- 
eighth i}i) of an inch in width and depth, and not more than one-half 
(3^) inch in length. If the edges of the brick are rounded, the radius 
shall not exceed three-sixteenths (3/16) of an inch. Only brick with 
raised lugs on one side not to exceed one-fourth (%) inch in height shall 
be used. 

Whenever the word "brick" is used in these specifications it is intended 
to refer to either brick or block, whichever may be used, except in the 
one instance noted at the end of Section 4. 

BRICK PAVEMENT SPECIFICATIONS. 
inspection. 

Sec 2. All brick shall be subject to thorough inspection before and 
after laying and rolling, and all rejected material shall be immediately 
removed from the street. 

DELIVERY OF BRICK. 

Sec 3. The brick shall be hauled, carefully unloaded by hand, and 
neatly piled on the walks or outside of the curbs before the grading is 
finished, and in laying shall be carried from there to the pavement. 
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RATTLER TEST FOR BLOCK SIZE. 

Sec. 4. The brick shall not lose of their weight more than 22% after 
being submitted to the following tests : 

Samples of brick of uniform shape and appearance shall be taken from 
each car (estimated at 10,000 brick). Brick having a defect that would 
cull them shall not be used. Three grades of samples shall be tested, 
one of the softest, one of the medium, and one of the hardest burned. 
If all of the tests overrun the above percentage of loss, the car shall be 
rejected. If one or two of the tests overrun, anotL*r test of said grade 
or grades shaJi be made. Should only one of these tests overrun the 
specified percentage of loss, the contractor may cull said grade, provided 
they do not exceed ten (10) per cent of the amount of brick in the car, 
and deliver the balance on the improvement. Otherwise, the whole car 
will be rejected. 

In order to prevent the continued shipments of inferior brick, only two 
cars of two separate shipments of any make of brick will be tested. 
Should they fail to meet the requirements stated above, said make of 
brick will be rejected for this improvement. 

(Note: Inasmuch as your Committee have not made any tests of the 
brick size, we are not prepared to recommend specific abrasion loss for 
that size.) 

Where medium or light traffic, or other conditions exist, which, in the 
opinion of the Engineer, do not require a brick sufficient to stand an abra- 
sive loss of 22%, brick of quality sufficient to stand a loss of 25% or 
even 28% may be used. 

number and condition of BRICK. 

Sec 5. Ten paving brick shall constitute the number to be used in* a 
single test. The brick shall be thojoughly dried for at least three (3) 
hours, in a temperature of one hundred (100) degrees Fahr. before test- 
ing. 

tests before unloading. 

Sec 6. The contractor shall notify the proper city official of the loca- 
tion and car number of each carload of brick received. Samples from 
such car shall be taken and tested by the city, and no brick shall be 
delivered on or adjacent to any improvement on which the brick are to 
be used until a written statement has been received from the Engineer 
or his authorized representative, that the samples have passed the re- 
quired tests. Decision relative to each carload will be made within 
twenty-four (24) hours of notice. Pernfission to deliver brick on the 
line of work shall not be considered a final acceptance in any respect. 

MAKING THE RATTLER TEST. 

Sec 7. The Rattler— *The machine shall be of good mechanical con- 
struction, self-contained, and shall corbform to the following details of 
material and dimensions, and shall consist of barrel, frame and driving 
mechanism as herein described. 

The Barrel — The barrel of the machine shall be made up of the heads, 
headliners and staves. 
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The heads shall be cast with trunions in one piece. The trunion bear- 
ings shall not be less than two and one-half (2^) inches in diameter or 
less than six (6) inches in length. 

The heads shall not be less than three-fourths (^) inch thick nor 
more than seven-eighths (%) inch. In outline they shall be a regular 
fourteen-sided (14) polygon inscribed in a circle twenty-eight and three- 
eighths (28j^) inches in diameter. The heads shall be provided with 
flanges not less than three- fourths (}i) inch thick and extending out- 
ward two and one-half (2j/2) inches from the inside face of head to 
afford a means of fastening the staves. The flanges shall be slotted on 
the outer edge, so as to provide for two (2) three- fourths (^) inch bolts 
at each end of each stave, said slots to be thirteen-sixteenths (13/16) 
inch wide and two and three- fourths (2%) inches center to center. Un- 
der each section of the flanges there shall be a brace three-eighths (^) 
inch thick and extending down the outside of the head not less than two 

(2) inches. Each slot shall be provided with recess f^' r bolt head, which 
shall act to prevent the turning of the same. There shall- be for each 
head a cast iron headliner one (1) inch in thickness and conforming to 
the outline of the head, but inscribed in a circle twenty-eight and one- 
eighth (28yg) inches in diameter. This liner or wear plate shall be 
fastened to the head by seven (7) five-eighths (^) inch cap screws, 
through the head from the outside. These wear plates, whenever they 
become worn down one-half (j/i) inch below their initial surface level, 
at any point of their surface, must be replaced with new. The metal of 
which these wear plates are to be composed shall be of what is known as 
hard machinery iron, and must contain not less than one (1) per cent of 
combined carbon. The faces of the polygon must be smooth and give 
uniform bearing for the staves. To secure the desired uniform bearing 
the faces of the head may be ground or machined. 

The Staves — The staves shall be made of six (6) inch medium steel 
structural channels twenty-seven and one-fourth (27}i) inches long and 
weighing fifteen and five-tenths (15.5) pounds per lineal foot. 

The channels shall be drilled with holes thirteen-sixteenths (13/16) 
inch in diameter, two (2) in each end, for bolts to fasten same to head, 
the center line of the holes being one (1) inch from either end and one 
and three-eighths (l}i) inches either way from the longitudinal center 
line. 

The spaces between the staves will be determined by the accuracy of 
the heads, but must not exceed five-'sixteenths (5/16) inch. The interior 
or flat side of each channel must be protected by a lining or wear plate 
three-eighths (J^) inch thick by five and one-half (Syi) inches wide by 
nineteen and three-fourths (19?4) inches long. The wear plate shall con- 
sist of medium steel plate, and shall be riveted to the channel by three 

(3) one-half (yi) inch rivets, one of which shall be on the center line 
both ways and the other two on the longitudinal center line and spaced 
seven (7) inches from the center each way. The rivet holes shall be 
counter-sunk on the face of the wear plate and the rivets shall be driven 
hot and chipped off flush with the surface of the wear plate. These wear 
plates shall be inspected from time to time, and if found loose shall be 
at once reriveted, but no wear plate shall be replaced by a new one except 
as the whole set is changed. No set of wear plates shall be used for 
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more than one hundred and fifty (150) tests under any circumstancss. 
The record must show the date when each set of wear plates goes into 
service and the number of tests made upon each set. 

The staves when bolted to the heads shall form a barrel twenty (20) 
inches long, inside measurement, between wear plates. The wear plates 
of the staves must be so placed as to drop between the wear plates of 
the heads. These staves shall be bolted tightly to the heads by four (4) 
three-fourths (^) inch bolts, and each bolt shall be provided with lock 
nuts, and shall be inspected at not less frequent intervals than every fifth 
(5th) test and all nuts kept tight. A record shall be made after each 
such inspection, showing in what condition the bolts were found. 

The Frame and Driving Mechanism — The barrel shall be mounted on 
a cast-iron frame of sufficient strength and rigidity to support same with- 
out undue vibration. This shall rest on a rigid foundation and be 
fastened to same by bolts at not less than four (4) points. 

It shall be driven by gearing whose ratio of driver to driven shall not 
be less than one (1) to four (4). The counter shaft upon which the 
driving pinion is mounted shall not be less than one and fifteen-sixteenths 
(1 15/16) inches in diameter, with bearings not less than six (6) inches 
in length and belt driven, and the pulley shall not be less than eighteen 
(18) inches in diameter and six and one-half (6j4) inches in face. A 
belt of six (6) inch double-strength leather, properly adjusted so as to 
avoid unnecessary slipping shall be used. 

THE abrasive CHARGE. 

Sec. 8. (a) The abrasive charge shall consist of two sizes of cast- 
iron spheres. The larger size shall be three and seventy-five hundredths 
(3.75) inches in diameter when new and shall weigh when new approxi- 
mately seven and five-tenths (7.5) pounds (3.40 kilos) each. Ten shall 
be used. 

These shall be weighed separately after each ten (10) tests, and if the 
weight of any large shot falls to seven (7) pounds (3.175 kilos) it shall 
be discarded and a new one substituted ; provided,, however, that all of 
the large shot shall not be discarded and substituted by new ones at any 
single time, and that so far as possible the large shots shall compose a 
graduated series in various stages of wear. 

The smaller size spheres shall be, when new, one and eight hundred 
seventy-five thousandths (1.875) inches in diameter and shall weigh not 
to exceed ninety-five hundredths (.95) pounds (0.430 kilos) each. Of 
these spheres so many shall be used as will bring the collective weight 
of the large and small spheres most nearly to three hundred (300) 
pounds, provided that no small sphere shall be retained in use after it 
has been worn down so that it will pass a circular hole one and seventy- 
five hundredths (1.75) inches in diameter, drilled in cast-iron plate one- 
fourth {%) inch in thickness, or weigh less than seventy-five hundredths 
(.75) pound (or .34 kilos). Further, the smaU spheres shall be tested 
after every ten (10) tests, by passing them over such an iron plate 
drilled with such holes, or by weighing, and any which pass through or 
fall below the specified weight shall be replaced by new spheres ; provided, 
further, that all of the small spheres shall not be rejected and replaced by 
new ones at any one time, and that so far as possible the small spheres 
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shall compose a graduated series in various stages of wear. If at any 
time any sphere is found to be broken or defective it shall at once 
be replaced. 

(b) The iron composing these spheres shall have a chemical composi- 
tion within the following limits : 

Combined carbon — Not less than 2.50%. 

Graphite carbon — Not more than 0.10%. 

Silicon — Not more than 1%. 

Manganese — Not more than .0.50%. 

Phosphorus — Not more than 0.25%. 

Sulphur — Not more than 0.08%. 

For each new batch of spheres used the chemical analysis must be 
furnished by the maker, or be obtained by the user, before introduction 
into the charge ; and unless the analysis meets the above specifications, the 
batch of spheres shall be rejected. 

THE test. 

Sec. 9. The rattler shall be rotated at a rate of not less than 29j4 
nor more than SOyi revolutions per minute, and 1,800 revolutions shall 
constitute the standard test. A counting machine shall be attached to 
the rattler for counting the revolutions. 

A margin of not to exceed ten (10) revolutions will be allowed for 
stopping. In- case a charge is allowed to run several minutes beyond its 
proper termination, and the loss incurred is still within the prescribed 
limits, then the test shall not be discarded, but the fact shall be entered on 
the record. 

Stopping and Starting — Only one ( 1 ) start and stop per test is regular 
and acceptable. If from accidental causes a test is stopped and started 
twice extra, and the loss exceeds the maximum permissible, the test shall 
be disqualified and another made. 

THE results. 

Sec. 10. The loss shall be calculated in percentage of the original 
weight of the dried brick composing the charge. In weighing the rattled 
brick, any piece weighing less than one (1) pound shall be rejected. 

the record. 

Sec 11. Description — The operator shall keep an official book, in 
which the alternate pages are perforated for removal. The record shall 
be kept in duplicate, by use of a carbon paper between the first and sec- 
ond sheets, and when all entries are made and calculations are completed, 
the original record shall be removed and the carbon duplicate preserved 
in the book. All calculations must be made in the space left for that 
purpose in the record blank, and the actual figures must appear. The 
record must bear its serial number and be filled out completely for each 
test and all data as to dates of inspections, weighing of shot, and replace- 
ment of worn-out parts must be carefully entered, so that the records 
remaining in the book constitute a continuous one. In event of further 
copies of a record being needed, they may be furnished on separate sheets, 
but in no case shall the original carbon copy be removed from the record 
book. 
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The blank form upon which the record of all official brick tests is to be 
l.'ept a:-l repcrted is as follows: 

REPORT OF STANDARD RATTLER TEST OF PAVING BRICKS. 
identification data (serial no. ) 

Name of firm furnishing sample 

Name of the firm manufacturing sample 

Street or job which sample represents 

Brands or marks on the brick , 

Quantity furnished Drying treatment 

Date received Date tested 

Length Breadth Thickness ; 



standardization data. 
Number of charges tested since last inspection . . . 



Weight of charge (after standardization) . 

Condition of Locknuts on Staves 

Condition of scales 



brick pavement specifications. 



10 large spheres 

small spheres 

Total 

Number of charges tested since stave linings were renewed 

Repairs (Note any repairs affecting the condition of the barrel) . 



running il\ta. 



Time Readings. Revolution. Running Notes, 
Counter Readings. stops, etc.. 
Hours. Minutes. Seconds. 

Beginning of test 

Final reading 



WEIGHTS AND CALCULATIONS. 



Initial weight of 10 bricks 

Final weight of same 

Loss of weight Percentage loss . 

(Note: The calculations must appear.) 



Number ©f broken bricks and remarks on same 

I certify that the foregoing test was made under the specifications of 
and is a true record. 



Signature of Tester 

Date. Location of Laboratory. 
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FOUNDATION. 

Sec. 12. All brick shall be laid on a six (6) inch concrete base with 
sand cushion. The concrete base shall be constructed in accordance 
with the materials and methods described in the specifications reported 
by the committee on cement concrete and adopted January, 1912. 

SAND CUSHION. 

Sec 13. Over the foundation, which must be thoroughly cleaned, 
shall be spread to a uniform depth of one and one-half (Ij^) inches 
(after rolling), a jcushion of clean, sharp sand, free from loam or for- 
eign matter. The sand must pass a one-quarter (J^) inch screen. 

The cushion shall be carefully shaped to a true cross section of the 
roadway by means of a template having a steel faced edge, covering at 
least one-half (J^) the width of the brick work, and so fitted with rollers 
as to be easily drawn on the curb and guide timbers or rail. 

Sec. 14. Template — The template shall be built in substantial accord- 
ance with the plan accompanying these specifications. 

Sec 15. Guide Timbers — Guide Timbers shall be one and one-half 
(lj4) inches by four (4) inches by sixteen (16) feet, dressed on two 
sides, laid to a true surface in the center of the street, and also next to 
the curb if the curb cannot be used. 

Sec 16. Shaping Cushion — Before shaping the cushion a one-half 
(J4) inch strip shall be laid on the curb, and guide timbers, or rail, 
and the template drawn over the same, after which the one-half (J4) 
inch strip shall be removed, the cushion slightly moistened and rolled 
over its entire surface with a hand roller. The roller shall be not less 
than thirty-six (36) inches in diameter, twenty-four (24) inches in 
width, and shall weigh not less than ten (10) pounds per inch in width, 
and have a handle twelve (12) feet in length. After rolling, the tem- 
plate shall be drawn over the curb and guide timbers or rail, to complete 
the cushion. The cushion shall be prepared at least fifty (SO) feet in 
advance of the brick laying. 

LAYING the brick. 

Sec 17. The brick shall be laid in straight lines on edge, at right 
angles to the curb. At intersections they shall be laid as directed. Brick 
shall be laid with the lug sides all in the same direction. Brick must 
be placed close together both ends and sides, breaking joints at least 
three (3) inches. At every fourth course the brick shall be driven 
together to secure tight joints and straight courses, and all thick brick 
shall be removed. Brick shall be used with the best edge up. 

When any section shall contain more than ten (10) per cent of culls, 
the brick shall be taken up and the cushion adjusted. Brick shall be laid 
from curb to curb, or car track to curb. 

No bats or broken brick shall be used except at curbs or at street car 
tracks. Batting for closures shall immediately follow the laying. 

Joints shall be cut square with the top and sides of the brick. All 
joints, must be kept clean and open to the bottom until filled as specified. 

STREET CAR TRACKS. 

Sec. 18. Along the street car tracks the brick must not be laid within 
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one-quarter (J4) of an inch of the rail, and when rolled shall be one- 
quarter (J4) iiich below the top of the rail. 

brick pavement specifications. 

The space between the web of rail and the brick shall be filled with 
cement mortar, consisting of two (2) parts sand and one (1) part Port- 
land cement. The mortar shall, be in proper condition and the edge con- 
structed to a straight line before the brick are laid. 

expansion joints for cement grout filler. 

Sec 19. Expansion joints shall be placed parallel with and at each 
of the curb lines, and shall be one and one-half (1^) inches in width. 
The joints shall be made by placing together on edge, parallel with the 
curb, two wedge-shaped strips six (6) inches in width, and dressed oa 
two faces. The strip next to the curb shall be one (1) inch wide on 
top, beveled to a thickness of one-half (J4) inch at the bottom, and the 
strip next to the brick shall be of the same dimensions and placed in a 
reverse position. The brick shall be laid lightly against said strips. Soon 
after the pavement has been grouted, and the cement filler has set, and 
the pavement is in all other respects finished, the strips shall be removed, 
the joints thoroughly cleaned out, and immediately completely filled with 
a bituminous filler composed of a material which, when penetrated by 
a No. 2 needle under a weight of 200 grammes for one (1) minute at 
a temperature of 32 degrees Fahr., will have a penetration of not less 
than 20, and when penetrated with a No. 2 needle under 50 grammes 
for five (5) seconds in a temperature of 115 degrees Fahr., will not have 
a penetration of over 100. 

ROLLING. 

Sec 20. After the brick in the pavement have been passed for rolling 
and the surface swept clean, the pavement shall be rolled with a roller 
weighing not less than three (3) nor more than five (5) tons, in the 
following manner: The brick next the curb shall be tamped with a 
hard wood tamper, to the proper grade. The rolling shall then com- 
mence near the curb at a very slow pace, and continue back and forth 
toward the center, until the center of the street is reached ; then, passing 
to the opposite curb, it shall be repeated in the same manner to the 
center of the street. After this first passing of roller the pace may be 
quickened and the rolling continued until each brick is firmly embedded 
in the sand cushion. The pavement shall then be rolled transversely at 
an angle of forty-five (45) degrees from curb-^o curb, repeating the 
rolling in the opposite forty-five (45) degree direction. Before and 
after this transverse rolling has taken place, all broken or injured brick 
must be taken up, and replaced with perfect ones. The substitute brick 
must be brought to the true surface by tamping. 
. After final rolling the pavement shall be tested with a ten (10) foot 
straight edge, laid parallel with the curb, and any depression exceeding 
one-quarter (J4) of an inch must be taken out. If necessary, the pave- 
ment shall be again rolled. 
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PORTLAND cement GROUT FILLER. 

Sec. 21. The filler shall be composed of one part each of fine, clean, 
sharp sand and Portland cement. All cement used for this work must 
stand the test as approved and adopted by the Association for Standard- 
izing Paving Specifications, January, 1912. 

The sand shall pass a No. 20 standard sieve. Sand shall be measured 
in a box having the same cubical contents as one sack of cement. 

One sack of cement with an equal a'mount of sand shall be thor- 
oughly mixed together dry in a box, preferably about four (4) feet 
eight (8) inches- long, thirty (30) inches wide, and fourteen (14) 
inches deep, resting on legs of diflferent lengths so that the mixture will 
rapidly flow to the lower corner of the box, the bottom of which shall be 
about three (3) inches above the pavement. One box shall be used for 
each fourteen (14) feet in width of roadway, and at least two (2) 
boxes must be used in all cases. 

After the cement and sand have been thoroughly mixed until the 
mass assumes a uniform color, enough clean water shall be added to 
obtain a grout that will give the best results. From the time the water 
is applied until the last drop is removed, and floated into the joints of 
the pavement, the mixture must be kept in constant motion. Before 
the grout is applied the brick shall be thoroughly w^et by being gently 
sprayed. 

The grout shall be removed from the box with scoop shovels and ap- 
plied to the brick in front of the sweepers, who shall rapidly sweep it 
lengthwise of the brick into the unfilled joints, until the joints are filled 
to within not more than one (1) inch of the top of the brick. After the 
grout has had a chance to settle into the joint and before the initial set 
develops, the balance of every joint shall be filled with a thicker grout, 
and, if necessary, refilled, until the joints remain full to the top. 

After this application has had time to settle and before the initial 
set takes place, the pavement shall be finished to a smooth surface with 
a squeegee or wooden scraper, having a rubber edge, which shall be 
worked over the brick at an angle with the brick. 

When completed and the cement has received its initial set, the pave- 
ment shall be covered with a one-half (yi) inch layer of sand, which 
shall be frequently sprinkled in warm weather. No travel shall be per- 
mitted on the pavement for a period of at least seven (7) days after 
the grouting, or longer, as the Engineer may require on account of 
weather conditions. 

Ample barricades and w^atchmen shall be provided by the contractor 
for the proper protection to the grouting. 

(Note: While your Committee is in favor of a cement grout filler, 
we believe that where conditions do not favor the use of the same, for 
good and sufficient reasons, a bituminous filler may be used, for which 
we recommend the following specifications.) 

COAL TAR PAVING PITCH FILLER. 

Sec 22. The joints or spaces between the bricks, and those between 
the bricks and the curb, railroad tracks, around manholes, etc., shall be 
filled with coal tar pitch, which shall comply with the following require- 
ments : 
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Physical Properties — When in place in the pavement it shall be of 
character that it will adhere firmly to the paving brick and to the curb, 
and shall.be sufficiently plastic to allow for the contraction and expan- 
sion in the pavement without developing cracks in the joints. It shall 
be proof against action by water and all acids and alkalis to which the 
pavement may be exposed. The filler shall be such that it retain its 
consistency under extreme temperature. 

The free carbon shall not be less than 25% nor more than 40%. 
The specific gravity shall not be less than 1.23 nor more than 1.30 at 60 
degrees Fahr. 

Melting Point — It shall have a melting point varying not more than 
5 degrees from 135 degree: Fahr., determined by the cube method (here- 
inafter described). 

Methods of Use — The filler shall be heated and poured into the joints 
to the full depth thereof, at a temperature of not less than 300 degrees 
Fahr., nor greater than 350 degrees Fahr. All joints shall be completely 
filled to the top. The top dressing of sand shall be spread over the 
pavement immediately after the filler is applied and while it is still soft. 
In cold weather the sand shall be heated so as to readily bond with 
the pitch. Extra care shall be used at the gutters and around catch 
basins, etc., to eflfectually prevent the leakage of water into the sub- 
roadway. 

Sec. 23. Test for Melting Point of Pitch Filler — A clean shaped 
one-half (J4) inch cube of the pitch is to be formed in the mold and 
suspended in the beaker so that the bottom of the pitch to be. tested is 
one (1) inch above the bottom of the beaker. The pitch is to remain 
for five (5) minutes in water of a temperature of 60 degrees Fahr. 
before heat is applied. Heat is to be applied in such a manner that the 
temperature of the water is raised 9 degrees Fahr. each minute. The 
temperature recorded by the thermometer at the instant the pitch touches 
the bottom of the beaker to be considered the melting point. 

ASPHALT FILLER. 

Sec. 24. The interstices of the brick shall be completely filled with 
an asphalt filler heated to a temperature of not less than 350 degrees 
Fahr. nor more than 450 degrees Fahr. This asphalt filler shall not 
contain pitch nor any part of coal tar. It shall contain at least ninety- 
eight (98) per cent of bitumen soluble in carbon disulphide. It shall 
remain pliable at all temperatures to which it may be subjected as a 
street paving filler; it shall be absolutely proof against water and street 
liquids; it shall firmly adhere to the brick and be pliable rather than 
rigid. Care shall be exercised to completely fill all openings around 
street structures and the street shall not be used for traffic until the 
filler is completely set. A top dressing of sand shall be spread immedi- 
ately after the filler is applied and while it is still soft. 

Sec 24. The penetration shall conform to the following: 

No. 2 Needle 5 sec. 100 Grammes at 77 deg. F. 25 to 60. 

No. 2 Needle 1 min. 200 Grammes at 32 deg. F. not below 25. 

No. 2 Needle 5 sec. 50 Grammes at 115 deg. F. not above 110. 
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maintenance. 

Sec. 25. The period of guaranty shall be five (5) years. During 
the period of guaranty, whenever the surface of a vitrified brick pave- 
ment becomes uneven, holding water one-fourth (j4) oi an inch or 
more in depth in a distance of four feet or less, or when the paveriient 
has settled over trenches existing previous to the completion of the pave- 
ment, then the brick shall be taken up and relaid to proper crown and 
grade. 

Any brick which may be found soft, unsound, broken or disintegrated, 
and all portions of the pavement which may have become rough by 
reason of the chipping or breaking of the edges of the brick, so as to 
produce joints exceeding one-half (yi) inch at a point one-quarter (J4) 
inch below the surface of the brick, shall be removed, and properly re- 
placed with sound material. 

Edward H. Christ, Chairman, 

President Board of Public Works, 
Grand Rapids, Mich. 

H. W. Klausmann, Vice Chairman, 

City Civil Engineer, Indianapolis, Ind. 

E. A. KiNGSLEY, 

Civil Engineer, Little Rock, Ark. 
H. A. Johnston, 

City Civil Engineer, Kalamazoo, Mich. 

T. M. HURLBURT, 

City Engineer, Portland, Ore. 

Mr. Tillson : I will next call for the report of the Committee on Cement 
and Concrete Paving Specifications, Mr. Murray, Chairman. 

Mr. Murray: (Reads Report.) Mr. President, I move the adoption 
of the report as read. 

Mr. Tillson : It is moved and seconded that the report be adopted as 
read. Are you ready for the question ? 

Mr. Chubb : I would like to say in connection with concrete pavements 
that these specifications are drawn for but one type of concrete 
pavement, that is, a single-coat pavement. By far the greater 
yardage, I do not believe it is exaggerating to say that 75 or 80 per 
cent of the concrete pavements now in place is two-coat work, 
that is, a concrete base covered with a concrete wearing surface of 
a good, rich mixture. That type of construction has been found to 
be more satisfactory in localities where it is possible to obtain sev- 
eral grades of material, including hard stone, such as trap rock and 
granite. Almost invariably this hard stone is more expensive than 
limestone or gravel, in some cases costing three tirnes as much. 
Where this is the case a better pavement can be laid at a much 
cheaper cost by using two-coat work and for this reason I think 
your specification should cover two-coat work. 

With regard to expansion joints : You specify that they should 
be placed fifty feet apart irrespective of the width of the pavement. 
On wide pavements they should be placed closer together. In pav- 
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ing an alley twenty feet or less in width expansion joints 50 feet 
apart will probably do, but where you are paving a street 30 to 50 
feet in width your expansion joints should be correspondingly 
closer. Fifty feet will do on 15-foot alleys, but on a 30- foot street 
you should put your expansion joints not over 25 feet apart. 

During the past two years reinforced concrete pavements have 
been laid in a number of places. This is a pavement reinforced 
with a small amount of metal to do away with cracking. The old- 
est pavefnent is now about two years old. This type of pavement 
has been laid in three towns in Wisconsin and some three miles in 
Detroit, Mich. The work is all in first class condition. With rein- 
forcing they have accomplished the results desired, that is, the 
elimination of cracks. 

Now as to mixture: You have specified a mixture that I be- 
lieve is too lean; it would depend very much on the quality and 
size of the stone and sand you are using. In localities where 
single-coat work has been used they have almost invariably started 
with a mixture even richer than you have specified, and little by 
little have adopted a richer mixture. The Board of County Road 
Commissioners of Wayne County, Mich., since 1909 have laid in 
the neighborhood of 30 miles of concrete pavement on the main 
highw^ays entering Detroit, which is subjected to comparatively 
heavy traffic. They started with a 1-2-4 concrete, a richer mixture 
than you specify. During the past year they have adopted the 
single-coat pavement cs their standard and have increased their 
mixture a little to one containing one part cement, one and one- 
half parts clean, washed sand and three parts gravel. This is a 
very much richer mixture than you specify and is based upon the 
results obtained there and at other places. It seems to me that 
you should profit by the experience of others and rather than adopt 
an arbitrary mixture as lean as you have specified I believe you 
should adopt a little richer mixture. Two-coat pavement should 
be adopted in localities where they have granite and trap rock. 

I believe the specifications cover what is known as Ann Arbor 
Type of pavement, a concrete pavement with a wearing surface 
of bitumen and sand and for work of this character your specifi- 
cation for concrete will answer. 

Mr. Murray: In your reinforced work, do you use expansion joints? 

Mr. Chubb : They should be placed exactly the same as when the work 
is not reinforced. The reinforcement does not govern the expan- 
sion. 

Mr. Murray : We had the question of reinforced concrete pavements up 
once before, and we rejected it. That is, we did not think it wise 
to include it in our specifications, by reason of openings being 
made in pavements in large cities. We thought it was not well to 
have reinforcement in on that account. As to the question of cost, 
you claim the two-course work is cheaper than the single course ? 

Mr. Chubb : It depends on the price of material. 
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Mr. Murray : Does it not depend also on the price of labor, which is a 
large item in some cities. For instance, the cheapest labor we 
have on concrete is 37j4c an hour. 

Mr. Chubb : The labor cost would not be a factor. It costs little more 
to lay two-coat work than single coat work. 

Mr. Murray: The cost would be much more, because the finishers get 
from 65c an hour up. 

Mr. Chubb : Your single coat should be finished in the same way as the 
two-coat work. 

Mr. Murray : The specification does away with the finisher entirely. 

Mr. Chubb : That is another point I failed to touch on. When work of 
this character has been put in, it is found more satisfactory when 
the surface is given a true surface finish. With your work you 
would have rather an irregular surface ; if you tamped that down 
in one place a little more than another you would have ruts across 
the pavement. The pavement should be finished with a wood 
float, and then finished by sweeping with a broom. That is a most 
satisfactory finish. It is not necessary to corrugate it. 

Mr. Murray : For the benefit of the delegates who were not at the origi- 
nal convention, I would, say that the mix of which Mr. Chubb 
speaks was that adopted at the convention, and on our concrete 
committee at that time, we had what I consider one of the best 
committees the Convention had. We had Mr. Klein of New York, 
Mr. Schuyler of the Testing Laboratory of St. Louis, Mr. Hill, 
• Engineer of the Board of Local Improvements, and Mr. Swan, the 
Engineer of Trenton, New Jersey. The reports that committee 
have had so far from the Association type of pavement, if I may 
call it such, have been good. Mr. Weatherford, who is here, can 
speak for his city, where he has laid considerable yardage of it, and 
the committee called on Mr. Ash, of Kansas City, who has laid 
a large yardage, and he advised no change. On the expansion 
joint question, he does not think we need anywhere near so many. 
He does not put them in nearer than 100 feet. I would like to 
hear from Mr. Weatherford of his Memphis experience, where he 
has the pavement in. 

Mr. Weatherford: I was chairman of the conjmittee of' this Asso- 
ciation in Chicago that drew the original specification, and we 
did not feel that any of us had had enough experience to recom- 
mend a specification that should be followed absolutely. The 
specification was suggested as a tentative one, as at that time no 
wooden joints had been used, so far as we know. Since that 
time, I have laid considerable yardage in which I have used 
a wood joint. I have found, so far as I am concerned, that 
50 feet is amply close. The wood joint does not, in my opinion, 
really give any expansion. It gives simply a chance to contract 
without cracking, and that seems to be, so far as I can find» the 
trouble with pavement laid continuously. 
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Now, the mix, in my opinion, is amply rich. If you flush the 
cement by thorough tamping, you will get it richer at the top, and 
it seems to bond it thoroughly together. We suggest the wood 
expansion Joint for the reason that softer joints do not hold up the 
edge of the concrete, and something is necessary to hold it up where 
a joint occurs. I understand that there are types of metal rein- 
forcement which can be used, but these seem to me to ifitroduce a 
cost we do not want. On that expansion joint, before I get away 
from it, there is one point not in the specification that should be 
brought out — and that is, that no longitudinal joint should, under 
any condition, be allowed in that part of the pavement where the 
wear occurs. You may allow them close to the gutter, close to 
the curb, but not anywhere near the center of the street, and that 
I think should be stated. 

I do not know about the cost of the two course work in other 
places. I do know that the two course work that we have attempted 
has given us a great deal of trouble because the top separates from' 
the base and the top gets into holes and the whole thing is gone. 
The cost of the work if you have to finish it with expert finishers 
in that way brings it up so much that, frankly, I would be afraid 
to try it. I have no objection, and can see no objection, to a 
specification for two course work which any one may use if they 
wish. I hardly think it is within the province of this convention 
to recommend that a person should or should not use any par- 
ticular type of construction. I rather think that we should draw 
specifications for those who wish to use them, and if that is so, 
a two course specification might be introduced and adopted for 
those who might wish to lay it in that way. The oldest of my 
pavements has been down about four years, and with the exception 
of the joints it looks good. The joints, though, where they were 
soft and before the wood was put in or that type of construc- 
tion adopted, are a fright. They just go; I can't hold them at all. 

Mr. Murray: If you have used the wood joint, Mr. Weatherford, what 
is the condition of the pavement around the wood joint? 

Mr. Weatherford: You hardly know there is a joint. It seems to hold 
the edge perfectly and prevent any trouble. 

Mr. Tillson : I would like to ask if the wood joint he uses is used with 
the grain vertical. 

Mr. Weatherford : The specification so states, and you must use it that 
way. If you put it any other way I would riot give 30c for the 
whole thing. 

Mr. Tillson : How wide are the pieces ? 

Mr. Weatherford: We get about ^-inch plank, anywhere from six 
inches to twelve inches wide, and cut it into lengths and set it up 
with the grain vertical. We put it against a solid stop block and 
tamp the concrete thoroughly against the side of it, and are very 
careful to see that it is thoroughly tamped ; we then remove the 
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block after it has had a chance to set a little, and tamp against the 
other side of the wood joint, thus incorporating the wood as an 
integral part of the work. 

Mr. Tillson : Any further discussion, gentlemen ? 

Mr. Warren: May I ask a question of Mr. Weatherf ord ? I under- 
stand the work he refers to in Memphis has been confined to 
track construction. It was not clear to my mind whether he 
referred to the joints of the rail or the expansion joints of the con- 
crete itself, which I presume were filled with bitumen. He said the 
joints were in frightful condition. I wondered whether he meant 
a weakness of the track construction or in the concrete itself. 

Mr. Weatherford: Mr. Warren is mistaken in thinking it was confined 
to track construction. We have the pavement on streets which 
have no car tracks and also on streets which have car tracks and, 
in either case, we use wood joints at right angles to the curb or to 
the rail, and on that point of track construction, we have quite a 
stretch of track laid with reinforced concrete and it has gone to 
pieces much worse than single course work. I do not know 
whether it was due to construction or what. We do not lay the 
track ourselves. I do not think it was well laid but I do know 
the work has been very unsatisfactory where reinforcement has 
been used. 

Mr. Tillson : Any further discussion, gentlemen ? 

Mr. Chubb : I would like to ask if the City Engineer of Duluth is here. 
Mr. Tillson : He has been here. 

Mr. Chubb: They experienced trouble up there with the pavements 
cracking with very wide expansion joints and they put joints down 
the center of the street every 25 feet and have entirely satisfactory 
results. 

Mr. Tillson: Are you ready for the question? 

Mr. Sibley : Reference has been made in this report to the type of con- 
struction in use at Ann Arbor. It has been reported in the papers 
a great deal recently and is a subject of a great deal of interest. 
They began their experiments four years ago this coming spring 
and the work there has been inspected by several representatives 
of the Barrett Co. and it is apparent to us that a type of pavement 
has been developed that will increase materially the use of con- 
crete in road construction, not simply in cities and towns but on 
highways generally. One of the very interesting features of it 
is that 75 or 85 per cent of the cost is for concrete, a material 
about which everyone has full knowledge. There is no uncer- 
tainty about the value of concrete for foundation of almost any 
type of roadway, whether it is to have an asphalt surface, a brick 
surface or a bituminous concrete surface and, therefore, the only 
uncertainty, if any, about this type of construction is limited to 
the length of time that that wearing surface will remain in good 
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condition. On the work at Ann Arbor, a city of approximately 
15,000 inhabitants, where it has been used in the principal streets, 
the coating of bitumen has lasted two years and three years with- 
out showing appreciable wear. In their experiments up there, 
they have tried different materials and their success has been based 
entirely on the use of a coal tar product for the surface and for 
these reasons: Coal Tar, or a coal tar product, unites with ce- 
ment concrete more intimately or is more sticky than are the other 
bitumens. That has been proven in other lines of work like roof- 
ing and waterproofing. Many of the bitumens contain oils that 
are acted upon by the alkali in concrete which, in a comparatively ' 
short time, affects the bond between the bitumen and the concrete. 
There is nothing in a coal-tar product that is affected in this way 
by any of the alkalis in concrete. The bond, that is, the initial 
bond, is maintained throughout the life of the bitumen. Thank 
you. 

Mr. Murray: On the question of the bituminous wearing surface, I 
want to say that the Committee considered that and, while some 
of the Committee, among them myself, thought it would be a 
good type of pavement for residence streets, we thought the wear- 
ing surface being of bitumen, it should go to the Committee on 
Bituminous Concrete, and we took no action except to provide 
for a foundation in case it should be used. 

Mr. Tillson: Any further discussion? If not, I will put the question. 
All those in favor of the motion will please manifest it by saying 
"Aye." Opposed "No." The motion is carried and the report is 
adopted unanimously. 

The following is the adopted 

REPORT OF THE COMMITTEE 

ON 

CEMENT AND CONCRETE PAVING.SPECIFICATIONS. 

New Orleans, La., Jan. 11, 1912. 

To the President and Members of the 

Association for Standardizing 

Paving Specifications. 

Your Committee on Cement and Concrete Paving Specifications haye 
considered all proposed amendments, and alterations to the different ce- 
ment and concrete specifications, have heard all speakers who desired to 
appear before us, and have made such changes as in our judgment would 
tend to give the best general results. 

While these specifications may not be perfect, we believe that with 
such modifications as will be necessary to meet local conditions in the 
different municipalities, they will give excellent results, and are here- 
with respectfully submitted for your consideration: 
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CEMENT. 

Under this head, the Committee decided to recommend the adoption 
of the Standard Specifications for Portland Cement, adopted by the 
American Society for Testing Materials, August 16, 1909, with subse- 
quent amendments. 

All tests to be made in accordance with methods contained in report 
of Committee on Uniform Tests of Cement of the American Society of 
Civil Engineers, presented at the Annual Meeting, January 18, 1911, 
with subsequent amendments. 

Standard Specifications and Uniform Methods of Testing 
AND Analysis for Portland Cement. 

Embracing the Report of the Committee on Standard Specifications for 
Cement of the American Society for Testing Materials; the Report of 
the Committee on Uniform Tests of Cement of the American Society of 
Civil Engineers; and the Report of the Committee on Uniformity in Tech- 
nical Analysis for Limestone, Raw Mixtures and Portland Cements of 
the Society for Chemical Industry (Nezv York Section), 
Authorized reprint from the copyrighted Proceedings of the American Society 

for Testing Materials. 

Standard Specifications for Portland Cement. 
Adopted by the American Society for Testing Materials, 

August 16, 1909. 
GENERAL OBSERVATIONS. 

These remarks have been prepared with a view of pointing out the 
pertinent features of the various requirements and the precautions to 
be observed in the interpretation of the results of the tests. 

The Committee would suggest that the acceptance or rejection under 
these specifications be based on tests made by an experienced person 
having the proper means for making the tests. 

specific gravity. 

Specific gravity is useful in detecting adulteration. The results of 
tests of sf)ecific gravity are not necessarily conclusive as an indication 
of the quality of a cement, but when in combination with the results of 
other tests may afford valuable indications. 

fineness. 

The sieves should be kept thoroughly dry. 

TIME OF setting. 

Great care should be exercised to maintain the test pieces under as 
uniform conditions as possible. A sudden change or wide range of 
temperature in the room in which the tests are made, a very dry or humid 
atmosphere, and other irregularities vitally affect the rate of setting. 

CONSTANCY OF VOLUME. 

The tests for constancy of volume are divided into two classes, the 
first normal, the second accelerated. The latter should be regarded as 
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a precautionary test only, and not infallible. So many conditions enter 
into the making and interpreting of it that it should be used with ex- 
treme care. 

In making the pats the greatest care should be exercised to avoid 
initial strains' due to molding or to too rapid drying-out during the 
first twenty-four hours. The pats should be preserved under the most 
uniform conditions possible, and rapid changes of temperature should be 
avoided. 

The failure to meet the requirements of the accelerated tests need 
not be sufficient cause for rejection. The cement may, however, be 
held for twenty-eight days, and a retest made at the end of that period, 
using a new sample. Failure to meet the requirements at this time 
should be considered sufficient cause for rejection, although in the 
present state of our knowledge it cannot be said that such failure neces- 
sarily indicates unsoundness, nor can the cement be considered entirely 
satisfactory simply because it passes the tests. 

SPECIFICATIONS. 
GENERAL CONDITIONS. 

All cement shall be inspected. 

Cement may be inspected either at the place of manufacture or on 
the worlc. 

In order to allow ample time for inspecting and testing, the cement 
should be stored in a suitable weather-tight building having the floor 
properly blocked or raised from the ground. 

The cement shall be stored in such a manner as to permit easy access 
for proper inspection and identification of each shipment. 

Every facility shall be provided by the contractor and a period of at 
least twelve days allowed for the inspection and necessary tests. 

Cement shall be deHvered in suitable packages with the brand and 
name of manufacturer plainly marked thereon. 

A bag of cement shall contain 94 pounds of cement net. Each barrel 
of Portland cement shall contain 4 bags, and each barrel of natural 
cement shall contain 3 bags of the above net weight. 

Cement failing to meet the seven-day requirements may be held await- 
ing the results of the twenty-eight day. tests before rejection. 

All tests shall be made in accordance with the methods proposed 
by the Committee on Uniform Tests of Cement of the American Society 
of Civil Engineers, presented to the Society, January 21, 1903, and 
amended January 20, 1904, and January 15, 1908, with all subsequent 
amendments thereto. 

The acceptance or rejection shall be based on the following require- 
ments : 

PORTLAND CEMENT. 

Definition — This term is applied to the finely pulverized product 
resulting from the calcination to incipient fusion. of an intimate mix- 
ture of properly proportioned argillaceous and calcareous materials, 
and to which no addition greater than 3% has been made subsequent 
to calcination. 
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SPECIFIC gravity. 

The specific gravity of cement shall not be less than 3.10. Should 
the test of cement as received fall below this requirement, a second test 
may be made upon a sample ignited at a low red heat. The loss in 
weight of the ignited cement shall not exceed 4 per cent. 

fineness. 

It shall leave by weight a residue of not more than 8% on the No. 100, 
and not more than 25% on the No. 200 sieve. 

time of setting. 

It shall not develop initial set in less than thirty minutes; and must 
develop hard set in not less than one hour, nor more than ten hours. 

TENSILE STRENGTH. 

The minimum requirements for tensile strength for briquettes one 
square inch in cross section shall be as follows and the cement shall 
show no retrogression in strength within the periods specified : 

NEAT CEMENT. 

Age. Strength. 

24 hours in moist air 175 pounds 

7 days (1 day in moist air, 6 days in water) 500 pounds 

28 days (1 day in moist air, 27 days in water) 600 pounds 

ONE PART CEMENT, THREE PARTS STANDARD OTTAWA SAND. 

7 days (1 day in moist air, 6 days in water) .200 pounds 

28 days (1 day in moist air, 27 days in water) 275 pounds 

CONSTANCY OF VOLUME. 

Pats of neat cement about three inches in diameter, one-half inch 
thick at the center, and tapering to a thin edge, shall be kept in moist 
air for a period of twenty-four hours. 

(a) A pat is then kept in air at normal temperature and observed at 
intervals for at least 28 days. 

(b) Another pat is kept in water maintained as near 70 degrees 
Fahr. as practicable, and observed at intervals for at least 28 days. 

(c) A third pat is exposed in any convenient way in an atmosphere 
of steam, above boiling water, in a loosely closed vessel for five hours. 

These pats, to satisfactorily pass the requirements, shall remain firm 
and hard and show no signs of distortion, checking, cracking, or dis- 
integrating. 

SULPHURIC acid AND MAGNESIA. 

The cement shall not contain more than 1.75% of anhydrous sulphuric 
acid (SO3), nor more than 4% of magnesia (MgO). 

Report of Committee on Uniform Tests of Cement of the 
American Society of Civil Engineers. 

Presented at the Annual Meeting, January 18, 1911. 
Your Committee on Uniform Tests of Cement presents the follow- 
ing report : 
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SAMPLING. 

1. — Selection of Sample. — The selection of the sample for testing 
is a detail that must be left to the discretion of the Engineer; the num- 
ber and the quantity to be taken from each package will depend largely 
on the importance of the work, the number of tests to be made and the 
•facilities for making them. 

2. — The sample shall be a fair average of the contents of the package ; 
it is recommended that, where conditions permit, one barrel in every 
ten be sampled. 

3. — Samples should be passed through a sieve having twenty meshes 
per linear inch, in order to break up lumps and remove foreign material ; 
this is also a very effective method for mixing them together in order 
to obtain an average. For determining the . characteristics of a ship- 
ment of cement, the individual samples may be mixed and the average 
tested; where time will permit, however, it is recommended that they 
be tested separately. 

4. — Method of Sampling, — Cement in barrels should be sampled 
through a hole made in the center of one of the staves, midway be- 
tween the heads, or in the head, by means of an augur or a sampling 
iron similar to that used by sugar inspectors. If in bags, it should be 
taken from surface to center. 

chemical analysis. 

5. — Significance, — Chemical analysis may render valuable service 
in the detection of adulteration of cement with considerable amounts 
of inert material, such as slag or ground limestone. It is of use, also, 
in determining whether certain constituents, believed to be harmful when 
in excess of a certain percentage, as magnesia and sulphuric anhydride, 
are present in inadmissible proportions. 

6. — ^The determination of the principal constituents of cement — silica, 
alumina, iron oxide and lime — is not conclusive as an indication of 
quality. Faulty character of cement results more frequently from im- 
perfect preparation of the raw material or defective burning than from 
incorrect proportions of the constituents. Cement made from very finely- 
ground material, and thoroughly burned, may contain much more lime 
than the amount usually present, and still be perfectly sound. On the 
other hand, cements low in lime may, on account of careless prepara- 
tion of the raw material, be of dangerous character. Further, the ash 
of the fuel used in burning may so greatly modify the composition of 
the product as largely to destroy the significance of the results of analysis. 

7. — Method, — As a method to be followed for the analysis of cement, 
that proposed by the Committee on Uniformity in the Analysis of Ma- 
terials for the Portland Cement Industry, of the New York Section of 
the Society for Chemical Industry, and published in Engineering News, 
Vol. 50, p. 60, 1903; and in The Engineering Record, Vol. 48, p. 49, 
1903, is recommended. 

SPECIFIC GRAVITY. 

8. — Significance, — The specific gravity of cement is lowered by adul- 
teration and hydration, but the adulteration must be in considerable 
quantity to affect the results appreciably. 



Digitized by 



Google 



52 Third Annual Report of the Association 

9. — Inasmuch as the differences in specific gravity are usually very 
small, great care must be exercised in making the determination. 

10. — Apparatus and Method. — The determination of specific gravity 
is most conveniently made with Le Chatelier's apparatus. This consists 
of a flask (D), Fig. 1, of 120 cu. cm. (7.32 cu. in.) capacity, the neck 
of which is about 20 cm. (7.87 in.) long; in the middle of this neck is, 
a bulb (C), above and below which are two marks (F) and (E) ; the 
volume between these marks is 20 cu. cm. (1.22 cu. in.). The neck has 
a diameter of about 9 mm. (0.35 in.), and is graduated into tenths of 
cubic centimeters above the mark (F). 

11. — Benzine (62° Baume naphtha), or kerosene free from water, 
should be used in making the determination. 

12. — The specific gravity is determined as follows: 

The flask is filled with either of these liquids to the lower mark (£), 
and 64 g. (2.25 oz.) of powder, cooled to the temperature of the liquid, 
is gradually introduced through the funnel (B) [the stem of which 
extends into the flask at the top of the bulb (C)], until all the powder 
is introduced, and the level of the liquid rises to some division of the 
graduated neck. This reading plus 20 cu. cm. is the volume displaced 
by 64 g. of the powder. 



le chatelier s specific gravity apparatus. 
Fig. 1. 
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13. — The specific gravity is then obtained from the formula: 
Weight of Cement, in grammes. 

Specific Gravity= 

Displaced Volume, in cubic centimeters. 

14. — The flask, during the operation, is kept immersed in water in 
a jar (A)j in order to avoid variations in the temperature of the liquid. 
The results should agree within 0.01.. The determination of specific 
gravity should be made on the cement as received; and, should it fall 
below 3.10, a second determination should be made on the sample ignited 
at a low red heat. 

15. — A convenient method for cleaning the apparatus is as follows:. 
The flask is inverted over a large vessel, preferably a glass jar, and 
shaken vertically until the liquid starts to flow freely; it is then held 
still in a vertical position until empty; the remaining traces of cement 
can be removed in a similar manner by pouring into the flask a small 
quantity of clean liquid benzine or kerosene and repeating the operation. 

fineness. 

16. — Significance, — It is generally accepted that the coarser particles 
in cement are practically inert, and it is only the extremely fine powder 
that possesses adhesive or cementing qualities. The more finely cement 
is pulverized, all other conditions being the same, the more sand it will 
carry and produce a mortar of a given strength. 

17. — The degree of final pulverization which the cement receives at 
the place of manufacture is ascertained by measuring the residue re- 
tained on certain sieves. Those known as the No. 100 and No. 200 
sieves are recommended for this purpose. 

18. — Apparatus. — The sieves should be circular, about 20 cm. (7.87 in.) 
in diameter, 6 cm. (2.36 in.) high, and provided with a pan, 5 cm. (1.97 
in.) deep, and a cover. 

19. — The wire cloth should be of brass wire having the following diam- 
eters : 

No. 100, 0.0045 in. ; No. 200, 0.0024 in. 

20. — This cloth should be mounted on the frames without distortion; 
the mesh should be regular in spacing and be within the following limits : 
No. 100, 96 to 100 meshes to the linear inch. 
No. 200, 188 to 200 meshes to the linear inch. 

21. — Fifty grammes (1.76 oz.) or 100 g. (3.52 oz.) should be used for 
the test, and dried at a temperature of 100 degrees cent. (212 degrees 
Fahr.) prior to sieving. 

22. — Method, — The thoroughly dried and coarsely screened sample is 
weighed and placed on the No. 200 sieve, which, with pan and cover at- 
tached, is held in one hand in a slightly inclined position, and moved 
forward and backward, at the same time striking the side gently with 
the palm of the other hand, at the rate of about 200 strokes per minute. 
The operation is continued until not more than one-tenth of 1% passes 
through after one minute of continuous sieving. The residue is weighed, 
then placed on the No. 100 sieve and the operation repeated. The work 
may be expedited by placing in the sieve a small quantity of large steel 
shot. The results should be reported to the nearest tenth of 1%. 
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NORMAL consistency. 

23. — Significance, — The use of a proper percentage of water in making 
the pastes* from which pats, tests of setting, and briquettes are made, is 
exceedingly important, and affects vitally the results obtained. 

24. — The determination consists in measuring the amount of water 
required to reduce the cement to a given state of plasticity or to what is 
usually designated the normal consistency. 

25. — ^The Committee recommends the following method for determin- 
ing normal consistency. 

26. — Method, Vicat Needle Apparatus. — This consists of a frame 
{K), Fig. 2, bearing a movable rod (L), with a cap {A) at one end, and 
at the other the cylinder (5), 1 cm. (0.39 in.) in diameter, the cap, rod 
and cylinder weighing.3(X) g. (10.58 oz.). The rod, which can be held in 
any desired position by a screw (F), carries an indicator, which moves 
over a scale (graduated to centimeters) attached to the frame {K), The 
paste is held by a conical, hard-rubber ring (/), 7 cm. (2.76 in.) in diam- 
eter at the base, 4 cm. (1.57 in.) high, resting on. a glass plate (/), about 
10 cm. (3.94 in.) square. 

27. — In making the determination, the same quantity of cement as will 
be subsequently used for each batch in making the briquettes, but not less 
than 500 g., is kneaded into a paste, as described in Paragraph 52, and 
quickly formed into a ball with the hands, completing the operation by 
tossing it six times from one hand to the other, maintained 6 in. apart; 



VICAT NEEDLE. 

Fig. 2. 



*The term "paste" is used in this report to designate a mixture of cement and 
water, and the world "mortar" a mixture of cement, sand and water. 
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the bj^ll is then pressed into the rubber ring, through the larger opening, 
smoothed off, and placed (on its large end) on a glass plate and the 
smaller end smoothed off with a trowel ; the paste, confined in the ring, 
resting on the plate, is placed under the rod bearing the cylinder, which 
is brought in contact with the surface and quickly released. 

28. — The paste is of normal consistency when the cylinder in one min- 
ute from the time it is released penetrates to a point in the mass 10 mm. 
(0.39 in.) below the top of the ring. Great care must be taken to fill the 
ring exactly to the top. The apparatus must be free from all vibrations 
during the test. 

29. — The trial pastes are made with varying percentages of water until 
the correct consistency is obtained. 

30. — The Committtee has recommended, as normal, a paste, the con- 
sistency of which is rather wet, because it believes that, variations in the 
amount of compression to which the briquette is subjected in moulding 
are likely to be less with such a paste. 

31. — Having determined in this manner the proper percentage of water 
required to produce a paste of normal consistency, the proper percentage 
required for the mortars is obtained from the table below. 

percentage of water for standard mortars. 





One cement. 




One cement, 




One cement. 


Neat 


three standard 


Neat. 


three standard 


Neat. 


three standard 




Ottawa sand. 




Ottawa sand. 




Ottawa sand. 


15 


8.0 


23 


9.3 


31 


10.7 


16 


8.2 


24 


9.5 


38 


10.8 


17 


8.3 


25 


9.7 


33 


11.0 


18 


8.5 


26 


9.8 


34 


11.2 


19 


8.7 


27 


10.0 


35 


11.5 


20 


8.8 


28 


10.2 


36 


11.5 


21 


9.0 


29 


10.3 


37 


11.7 


22 


9.2 


30 


10.5 


38 


11.8 



TIME OF SETTING. 

32. — Significance, — The object of this test is to determine the time 
which elapses from the moment water iy added until the paste ceases to 
be fluid and plastic (called the "initial set'*), and also the time required 
for it to acquire a certain degree of hardness (called the "final" or "hard 
set"). The former of these is the more important, since, with the com- 
mencement of setting, the process of crystallization or hardening is said 
to begin. As a disturbance of this process may produce a loss of strength, 
it is desirable to complete the operation of mixing and moulding or in- 
corporating the mortar into the work before the cement begins to set. 

33. — It is usual to measure arbitrarily the beginning and end of the 
setting by the penetration of weighted wires of given diameters. 

34, — Method. — For this purpose the Vicat Needle, which has already 
been described in Paragraph 26, should be used. 

35. — In making the test, a paste of normal consistency is moulded and 
placed under the rod (L), Fig. 2, as described in Paragraph 27; this rod 
bearing the cap (D) at one end and the needle (H), 1 mm. (0.039 in.) in 
diameter, at the other, weighing 300 g. (10.58 oz.). The needle is then 
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carefully brought in contact with the surface of the paste and quickly 
released. 

36. — The setting is said to have commenced when the needle ceases to 
pass a point 5 mm. (0.20 in.) above the upper surface of the glass plate, 
and is said to have terminated the moment the needle does not sink visibly 
into the mass. 

37. — The test pieces should be stored in moist air during the test ; this 
is accomplished by placing them on a rack over water contained in a pan 
and covered with a damp cloth, the cloth to be kept away from them by 
means of a wire screen ; or they may be stored in a moist box or closet. 

38. — Care should be taken to keep the needle clean,, as the collection 
of cement on the sides of the needle retards the penetration, while cement 
on the point reduces the area and tends to increase the penetration. 

39. — The determination of the time of setting is only approximate, 
being materially affected by the temperature of the mixing water, the 
temperature and humidity of the air during the test, the percentage of 
water used, and the amount of kneading the paste receives. 

standard sand. 

40. — The Committee recommends the natural sand from Ottawa, 111., 
screened to pass a sieve having 20 meshes per linear inch and retained on 
a sieve having 30 meshes per linear inch ; the wires to have diameters of 
0.0165 and 0.0112 in., respectively, i, e., half the width of the opening in 
each case. Sand having passed the No. 20 sieve shall be considered 
standard when not more than 1% passes a No. 30 sieve after one min- 
ute's continuous sifting of a 500-g. sample,* 

FORM OF TEST PIECES, 

41. — For tension tests the Committee recommends the form of test 
piece shown in Fig. 3. 

42. — For compression tests a 2-in. cube is recommended. 

MOULDS. 

43. — The moulds should be made of brass, bronze, or some equally 
non-corrodible material, having sufficient metal in the sides to prevent 
spreading during moulding. 

44. — Gang moulds, which pftrmit moulding a number of briquettes at 
one time, are preferred by many to single moulds ; since the greater quan- 
tity of mortar that can be mixed tends to produce greater uniformity in 
the results. The type shown in Fig. 4 is recommended. 

45. — ^The moulds should be wiped with an oily cloth before using. 

MIXING. 

46. — All proportions should be stated by weight ; the quantity of water 
to be used should be stated as a percentage of the dry material. 

47, — The metric system is recommended because of the convenient 
relation of the gramme and the cubic centimeter. 

48. — The temperature of the room and the mixing water should be as 
near 21 degrees cent. (70 degrees Fahr.) as it is practicable to main- 
tain it. 

♦This sand may be obtained from the Ottawa Silica Company at a eost of two 
cents per pound, f. o. b. cars. Ottawa, 111. 
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49. — The sand and cement should be thoroughly mixed dry. The mix- 
ing should be done on some non-absorbing surface, preferably plate glass. 
If the mixing must be done on an absorbing surface it should be thor- 
oughly dampened prior to use. 




U. !• > 

1 

>^ 



DETAILS FOR BRIQUETTE. 

FiQ. 3. 




DETAILS FOR GANQ MOULD. 

50. — The quantity of material to be mixed at one time depends on the 
number of test pieces to be made; about 1,000 g. (35.28 oz.) makes a 
convenient quantity to mix, especially by hand methods. 
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51. — The Committee, after investigation of the various mechanical 
mixing machines, has decided not to recommend any machine that has 
thus far been devised for the following reasons : 

(1) The tendency of most cement is to "ball up" in the machine, thereby 
preventing the working of it into a homogeneous paste; (2) there is no 
means of ascertaining when the mixing is complete without stopping the 
machine, and (3) the difficulty of keeping the machine clean. 

52. — Method. — The material is weighed and placed on the mixing 
table, and a crater formed in the center, into which the proper percent- 
age of clean water is poured; the material on the outer edge is turned 
into the crater by the aid of a trowel. As soon as the water has been 
absorbed, which should not require more than one minute, the opera- 
tion is completed by vigorously kneading with the hands for an addi- 
tional one minute, the process being similar to that used in kneading 
dough. A sand-glass affords a convenient guide for the time of knead- 
ing. During the operation of mixing, the hands should be protected by 
gloves, preferably of rubber. 

MOULDING. 

53. — Having worked the paste or mortar to the proper consistency, 
it is at once placed in the moulds by hand. 

54. — The Committee has been unable to secure satisfactory results 
with the present moulding machines ; the operation of machine moulding 
is very slow, and the present types permit of moulding but one briquette 
at a time, and are not practicable with the pastes or mortars herein 
recommended. 

55. — Method, — The moulds should be filled immediately after the 
mixing is completed, the material pressed in firmly with the fingers and 
smoothed off with a trowel without mechanical ramming; the material 
should be heaped up on the upper surface of the mould, and, in smooth- 
ing off, the trowel should be drawn over the mould in such a manner 
as to exert a moderate pressure on the excess material. The mould 
should be turned over and the operation repeated. 

56. — A check upon the uniformity of the mixing and moulding is 
afforded by weighing the briquettes just prior to immersion, or upon 
removal from the moist closet. Briquettes which vary in weight more 
than 3% from the average should not be tested. 

STORAGE OF THE TEST PIECES. 

57. — During the first 24 hours after moulding, the test pieces should 
be kept in moist air to prevent them from drying out. 

58.— A moist closet or chamber is so easily devised that the use 
of the damp cloth should be abandoned. Covering the test pieces with 
a damp cloth is objectionable, as commonly used, because the cloth may 
dry out unequally, and, in consequence, the test pieces are not all main- 
tained under the same condition. Where a moist closet is not available, 
a cloth may be used and kept uniformly wet by immersing the ends in 
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water. It should be kept from direct contact with the test pieces by 
means of a wire screen or some similar arrangement. 

59. — A moist closet consists of a soapstone or slate box or a metal- 
lined wooden box — ^the metal lining being covered with felt and this 
felt kept wet The bottom of the box is so constructed as to hold water, 
and tjie sides are provided with cleats for holding glass shelves on which 
to place the briquettes. Care should be taken to keep the air in the closet 
uniformly moist. 

60. — After 24 hours in moist air, the test pieces for longer periods of 
time should be immersed in water maintained as near 2V cent. (70' 
Fahr.) as practicable; they may be stored in tanks or pans, which should 
be of non-corrodible material. 

tensile strength. 

61. — ^The tests may be made on any machine.- A solid metal clip, as 
shown in Fig. 5, is recommended. This clip is to be used without cush- 
ioning at the points of contact with the test specimen. The bearing at 
each point of contact should be ^ inch wide, and the distance between the 
center of contact on the same clip should be 1J4 inches. 




FORM OF CLIP. 



Fig. 5. 
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62. — Test pieces should be broken as soon as they are removed from 
the water. Care should be observed in centering the briquettes in the 
testing machine, as cross-strains, produced by improper centering, tend 
to lower the breaking strength. The load should not be applied too sud- 
denly, as it may produce vibration, the shock from which often breaks 
the briquettes before the ultimate strength is reached. Care must be 
taken that the clips and the sides of the briquette be clean and free* from 
grains of sand or dirt, which would prevent a good bearing. The load 
should be applied at the rate of 600 pounds per minute. The average 
of the briquettes of each sample tested should be taken as the test, exclud- 
ing any results which are manifestly faulty. 

CONSTANCY OF VOLUME. 

63. — Significance, — The object is to develop those qualities which tend 
to destroy the strength and durability of a cement. As it is highly essen- 
tial to determine such qualities at once, tests of this character are for 
the most part made in ^ very short time, and are known, therefore, as 
accelerated tests. Failure is revealed by cracking, checking, swelling, 
or disintegration, or all of these phenomena. ' A cement which remains 
perfectly sound is said to be of constant volume. 

64. — Methods, — Tests for constancy of volume are divided into two 
classes: (1) normal tests, or those made in either air or water main- 
tained at about 2V cent. (70** Fahr.), and (2) accelerated tests, or those 
made in air, steam or water at a temperature of 45** cent. (113° Fahr.) 
and upward. The test pieces should be allowed to remain 24 hours in 
moist air before immersion in water or steam, or preservation in air. 

65. — For these tests, pats about 7^ cm. (2.95 inches) in diameter, 1J4 
cm. (0.49 inch) thick at the center, and tapering to a thin edge, should 
be made, upon a clean glass plate [about 10 cm. (3.94 inches) square], 
from cement paste of normal consistency. 

66. — Normal Test. — A pat is immersed in water maintained as near 
21 ** cent. (70° Fahr.) as possible for 28 days, and observed at intervals. 
A similar pat, after 24 hours in moist air, is maintained in air at ordi- 
nary temperature and observed at intervals. 

67. — Accelerated Test, — A pat is placed in an atmosphere of steam 
upon a wire screen 1 inch above boiling water for five (5) hours. * The 
apparatus should be so constructed as to permit the free escape of steam 
•and maintain atmospheric pressure. Since the type of apparatus used 
has a great influence on the uniformity of the results, that shown in Fig. 
8 is recommended. 

68. — To pass these tests satisfactorily, the pats should remain firm and 
hard, and show no signs of cracking, distortion or disintegration. 

69. — Should the pat leave the plate, distortion may be detected best 
with a straight-edge applied to the surface which was in contact with 
the plate. 

70. — In the present state of our knowledge it cannot be said that 
cement should necessarily be condemned simply for failure to pass the 
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accelerated tests; nor can a cement be considered entirely satisfactory- 
simply because it has passed these tests. 
Submitted on behalf of the Committee, 

George S. Webster^ 

Chairman. 
Richard L. Humphrey, 

Secretary. 
January 18th, 1911. 

Committee. 
George S. Webster, 
Richard L. Humphrey, 
. George F. Swain, 
■ Alfred Noble, 
Louis C. Sarin, 
S. B. Newberry, 
Clifford Richardson, 
W. B. W. Howe, 
F. H. Lewis. 

SPECIFICATIONS FOR CONCRETE SIDEWALKS. 

CEMENT. 

As heretofore recommended in Cement Specifications. 

FINE aggregate. 

The fine aggregate shall consist of any material of siliceous, granitic 
or igneous origin, free from mica in excess of five (5) per cent, and 
other impurities, and shall be of graded sizes ranging from j4 inch 
down to that which shall be retained on a No. 100 Standard Sieve, not 
more than 20 per cent of which will pass a No. 50 Standard Sieve for 
the base ; and from j4 inch down to that which will be retained on a 
No. 80 standard sieve, not more than 20 per cent of which shall pass a 
No. 50 Standard Sieve for the top or wearing service. 

COARSE aggregate. 

The coarse aggregate shall be sound gravel, broken stone or slag 
having a specific gravity of not less than 2.6. It shall be free from all 
foreign matter, uniformly graded and of sizes that will pass a one (1) 
inch screen and be retained on a quarter (%) inch screen. 

WATER. 

The water used in mixing the concrete shall be clean, free from oil, 
acid, alkalies or vegetable matter. 

BASE PROPORTIONS. 

In preparing the concrete for the base, the cement and aggregate 
shall be measured separately, and then mixed in such proportion that 
the resulting concrete shall contain fine aggregate amount of one- 
half (J4) of volume of the coarse aggregate; and that five and one- 
half cubic feet of concrete in place shall contain ninety-four (94) 
pounds of cement. 
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THICKNESS. 

The base shall be inches in thickness, with its upper surface 

iinished parallel to and inch below the grade of the finished side- 

ivalk. The minimum thickness for base shall be three inches. 

MIXING. 

The ingredients of the concrete shall be thoroughly mixed, sufficient 
water being added to obtain the desired consistency, and the mixing 
-continued until the materials are uniformly distributed and each particle 
-of the fine aggregate is thoroughly coated with cement, and each parti- 
•cle of the coarse aggregate is thoroughly coated with mortar. 

Where a mechanical concrete mixer is used, the materials must 
be proportioned dry, and then deposited in the mixer all at the same 
time. The mixer must produce a concrete of uniform consistency and 
•color with the stones thoroughly mixed with the water, sand and 
-cement. 

CONSISTENCY. 

The materials shall be mix^d to produce a concrete of such consistency 
that the water will flush to the surface under heavy tamping. 

RE-TEMPERING. 

Re-tempering, that is, re-mixing with additional water, mortar or con- 
crete that has partially hardened, will not be permitted. 

FORMS. 

1. The forms shall be smooth, free from warp, of sufficient strength 
to resist springing out of shape, and of depth to conform to the thick- 
ness of the proposed walk. 

2. All mortar and dirt shall be removed from forms that have been 
previously used. 

3. The forms shall be well staked and thoroughly braced, and set 
to the established lines, their upper edges conforming to the grade of the 
finished walk, which shall have sufficient fall from the lot line towards the 
curb line to provide for drainage, but shall not exceed ^ inch per foot. 

4. The base shall be blocked out in sections which shall not measure 
more than six feet in any dimension. 

5. The cross forms shall be- of J4 inch metal, of a depth to corre- 
spond to the thickness of the proposed walk, and shall extend full 
width of the walk and, be set at right angles to the side forms. They 
shall be left in place until the wearing surface is floated. 

6. Wood forms shall be moistened before concrete is placed. 

* PLACING CONCRETE. 

1. The concrete shall be deposited in a layer on the sub-grade in 
such quantities that, after being thoroughly rammed in place, it will 
be of the required thickness, and the upper surface shall be true, uni- 
form and parallel with the surface of the finished sidewalk. 

2. In conveying the concrete from the place of mixing to the place 
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of deposit, the operation must be conducted in such a manner that no 
mortar will be lost, and the concrete must be so handled that the foun- 
dation will be of uniform composition throughout, showing no excess 
nor lack of mortar in any place. 

TOP OR WEARING SURFACE. 

1. The top or wearing surface shall be composed of one part Port- 
land Cement and two parts fine aggregate, mixed with sufficient water 
to produce a mortar of a consistency which will not require temping 
and which can be easily spread into position with a straight edge. 

2. The mortar for the wearing surface shall be mixed in a mprtar 
box and spread on the base immediately after mixing. In no case shall 
more than forty-five minutes elapse between the mixing of the con- 
crete for the base and the covering 6i same with the wearing surface. 

3. After the wearing surface has -been worked to an approximately 
true plane, the slab marking shall be made directly over the joint and 
the base. Such marking shall be made with a tool which will cut en- 
tirely through and completely separate the surface of adjacent slabs. 

THICKNESS. 

The wearing surface shall be inch in thickness. 

The minimum thickness for wearing surface shall be one-half (J4) 
inch. 

EDGES. 

The slabs shall be rounded on all surface edges to a radius of about 
one-half inch. 

TROWELING. 

The surface shall be troweled smooth. The application of neat cement 
to the surface in order to hasten hardening is prohibited. 

PROTECTION. 

When completed, the walks shall be kept moist and protected from 
traffic and elements for at least three days. 

FREEZING TEMPERATURE. 

No concrete shall be mixed while the air temperature is below 32 
degrees F,, and in no case shall any materials containing frost be used; 
and if this temperature is reached at any time before the wearing sur- 
face is laid, the foundation or other concrete shall be immediately pro- 
vided with such covering as will protect it from all damage. 

In no event shall concrete walks be laid on a frozen foundation, 

SPECIFICATIONS FOR CONCRETE CURB AND COMBINED 
CURB AND GUTTER. 

CEMENT. 

As heretofore recommended in cement specifications. 
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FINE AGGREGATE. 

' As heretofore recommended in sidewalk specifications. 

COARSE AGGREGATE. 

As heretofore recommended in sidewalk specifications. 

WATER. 

As heretofore recommended in sidewalk specifications. 

BASE PROPORTIONS. 

As heretofore recommended in sidewalk specifications. 

DIMElsrSIONS. 

The curb or combined curb and gutter shall conform to the plans for 

same attached. The curbing shall be inches thick by inches 

deep. Curb and gutter shall show a curb inch thick, with face as 

shown on plans. The gutter shall be inches wide and inches 

thick, and due allowance shall be made in placing to allow for the fac- 
ing or wearing surface, which shall be inch thick, as hereinafter 

stated. The minimum thickness of a curb shall be five inches. The 
minimum thickness of gutter shall be five inches. 

MIXING. 

As heretofore recommended in sidewalk specifications. 

CONSISTENCY. 

As heretofore recommended in sidewalk specifications. 

RE-TEMPERING. 

As heretofore recommended in sidewalk specifications. 

FORMS. 

1. The forms shall be smooth, free from warp, of sufficient strength 
to resist springing out of shape, and of a depth to conform to the depth 
of the proposed work. 

2. Mortar and dirt shall be removed from forms that have been pre- 
viously used. 

3. The forms shall be well staked and thoroughly braced and set to 
the established lines, their upper edge conforming to the grade of the 
finished curb. 

4. The work shall be blocked out in sections which shall not meas- 
ure more than six feet in length. 

5. The cross forms shall be of yi inch metal, of a depth to corre- 
spond to the depth of the proposed work, and shall extend full width 
of the work. They shall be left in place until the wearing surface is 
floated. 

6. Wood forms shall be moistened before concrete is placed. 

PLACING CONCRETE. 

As heretofore recommended in sidewalk specifications. 

FACING OR WEARING SURFACE. 

1. As heretofore recommended in sidewalk specifications. 

2. The mortar for the facing shall be mixed in a mortar box, and 
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spread in place immediately after mixing. In no case shall more than 
forty-five minutes elapse between the mixing of the concrete for the 
base and the covering of same with the wearing surface. 

The facing or wearing surface of the curb shall be placed on the in- 
side of the form as the body of the curb is being built up. 

3. As heretofore recommended in sidewalk specifications. 

thickness. 
As heretofore recommended in sidewalk specifications. 

troweling. 
As heretofore recommended in sidewalk specifications. 

protection. 

When completed the work shall be kept moist for four days, and 
protected from traffic and the elements for at least ten days. 

freezing temperature. 

1. As heretofore recommended in sidewalk specifications. 

2. In no event shall a concrete curb or curb and gutter be laid on 
a frozen foundation. 

CURB NOT BUILT IN PLACE. 

Where built at a point removed from the work, they shall be con- 
structed in the same manner and of the same material as above speci- 
fied, and shall be allowed to harden for at least ten days before being 
transported for their position in the work. 

The length of any section shall not be less than four (4) feet nor 
more than six (6) feet. 

SPECIFICATIONS FOR CONCRETE FOR PAVEMENT FOUN- 
DATIONS. 

CEMENT. 

As heretofore recommended in cement specifications. 

FINE AGGREGATE. 

As heretofore recommended in sidewalk specifications. 

COARSE AGGREGATE. 

The coarse aggregate shall be sound gravel, broken stone or slag hav- 
ing a specific gravity of not less than 2.6. It shall be free from all 
foreign matter, uniformly graded, and shall range in size from %. inch 
up, the largest particles not to exceed in any dimension one-half the 
thickness of the concrete in place. 

proportions. 

In preparing the concrete, the cement and the aggregate shall be 
measured separately and then mixed in such proportions that the re- 
sulting concrete shall contain fine aggregate amounting to one-half of 
the volume of the coarse aggregate; and that seven cubic feet of con- 
crete in place will contain ninety-four pounds of cement. 
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MIXING. 

As heretofore recommended in sidewalk specifications. 

consistency. 

The materials shall be mixed wet enough to produce a concrete of a 
consistency that will flush readily under light tamping, but which can 
be handled without causing a separation of the coarse aggregate from 
the mortar. 

placing concrete. 
As heretofore recommended in sidewalk specifications. 

thickness. 

The foundation shall be inches in thickness, with its upper sur- . 

face finished parallel to and inches below the grade of the finished 

pavement. 

The minimum thickness for concrete foundation shall be four inches. 

protection. 

When complete, the foundation shall be kept moist for not less than 
three days, and it shall be protected from traffic until the concrete has 
thoroughly set. 

freezing temperature. 
As heretofore recommended in sidewalk specifications. 

SPECIFICATIONS FOR CONCRETE PAVEMENTS. 

Your Committee recognizes the fact that there are two or more con- 
crete pavements, including concrete pavements with a bituminous wear- 
ing surface, now in use, on which patents have been applied for or 
have been obtained. We consider it outside of the jurisdiction of this 
Committee to pass upon the merits of these pavements. If any munic- 
ipality should desire to lay any of these pavements, specifications should 
be obtained from the patentee, but the materials used in the work should 
conform to the requirements of the standard specifications. 

We believe that there are conditions where traffic is light, and econ- 
omy and cost are essential conditions, where a concrete pavement may ««• 
be used to advantage. In such cases, we recommend for your consid- 
eration the following specifications : 

CEMENT. 

As heretofore recommended in cement specifications. 

FINE aggregate. 

As heretofore recommended in sidewalk specifications. 

COARSE aggregate. 

As heretofore recommended in specifications for concrete pavement 
foundations. 



Digitized by 



Google 



68 Third Annual Report of the Association 

proportions. 

In preparing the concrete the cement and aggregates shall be meas- 
ured separately, and then mixed in such proportions that the resulting 
concrete shall contain fine aggregate amounting to one-half the volume 
of the C9arse aggregate, and that five cubic feet of concrete in place will 
contain ninety-four (94) pounds of cement. 

MIXING. 

As heretofore recommended in sidewalk specifications. 

CONSISTENCY. 

'As heretofore recommended in specifications for concrete for pave- 
ment foundations. 

RE-TEMPERING. 

As heretofore recommended in sidewalk specifications. 

PLACING CONCRETE. 

1. The concrete shall be deposited in a layer on the sub-grade in such 
quantities that, after being thoroughly rammed in place, it will be of the 
required thickness, and the upper surface shall be true and uniform. 

2. As heretofore recommended in sidewalk specifications. 

THICKNESS. 

The thickness of the pavement shall be inches, with its upper sur- 
face on a finished grade. 

The minimum thickness for concrete pavement shall be five and one- 
half inches. 

FINISHING. 

The pavement shall be finished by thorough hand tamping until the 
mortar flushes freely to the surface, then lightly tamped with a templet, 
made of two-inch plank, shaped to conform to the curvature of the sur- 
face of the finished pavement and having a length of not less than one- 
half the width of the roadway to give a uniform surface with slight 
markings made transverse to the street. 

Where it is proposed to complete the pavement with a bituminous 
wearing surface, the surface of the pavement shall be lightly broomed 
at right angles to the curbing immediately after the tamping above speci- 
fied has been completed. 

EXPANSION JOINTS. 

Expansion joints shall be placed at right angles to the curb line at inter- 
vals of fifty feet. These joints shall be not less than one inch wide, and 
shall be filled with creosoted soft wood timber with the grain vertical 
and extending full depth of the pavement. 

Where it is proposed to complete the pavement with a bituminous 
wearing surface the expansion joints shall be filled with a suitable elas- 
tic waterproof filler that will not become soft and run out in hot weather 
nor hard or brittle and chip out in cold weather. 
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All expansion joints must be filled flush with the surface of the con- 
crete before the bituminous wearing surface is placed. 

PROTECTION TO WORK. 

During the first four days after placing, the pavement shall be kept 
moist and it shall be protected against traffic until the concrete has thor- 
oughly set. 

In no event shall the pavement be used within ten days after being laid. 

FREEZING TEMPERATURE. 

As heretofore recommended in sidewalk specifications. 

GUARANTEE. 

Your Committee recommends that a guarantee be required of the con- 
tractor for performing the contract. Further, that any guarantee for 
maintenance be on a reserve basis for a period of not exceeding two 
years* time. 

. All of which is respectfully submitted. 

N. E. Murray, Chairman, 

Superintendent of Sidewalks, B. L. I., 

Chicago. 
Geo. S. Smith, 

Commissioner of Public Works, 

New Orleans, La. 
P. T. McNerney, 

Superintendent of Streets and Garbage, 

Toledo, Ohio. 
Fred Burkhard, 

Member B. L. I., Chicago. 
Paul M.cGeehan, 

Engineer of Sewers, 

Kansas City, Mo. 

J. A. HOOKE, 

Assistant Sewer Commissioner, 
St. Louis, Mo. 

Mr. Tillson : It is one o'clock, gentlemen, and I think it would be inad- 
visable to continue this session any further but, before adjourn- 
ment, I want to make the announcement of the Committee on 
Nominations so they can be ready to report at the afternoon ses- 
sion. I will appoint on that Committee 

Mr. N. E. Murray, Chairman Chicago 

Mr. George H. Norton Buffalo 

Mr. J. H. Weatherford Memphis 

Mr. F. N. Bingham Spokane 

Mr. George S. Smith New Orleans 

and I hope that all of the Committees who have their reports 
ready, and probably all of them will be ready by that time, will 
be here promptly at' 2:30, because at 2:30 the meeting will be 
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called to order and if there is a Chairman of a Committee here 
he will be asked to read his report, even if he is the only man in 
the room. 

The meeting stands adjourned until 2:30. 

THURSDAY, 2 :30 P. M. 

Mr. Tillson: The meeting will please come to order. I will call for 
the report of the Committee on Bituminous Concrete Paving Speci- 
fications, Mr. White, of Chicago, Chairman. 

Mr. White: (Reading Specification "X.") 

Mr. Tillson : Mr. White, would you prefer to read both specifications 
before they are discussed? If you read the two before anything 
is said or done they might forget something, but that is as you 
please. 

Mr. White : I think if there are any comments it would be well to have 
them made now, but I think it would be best to ask the Convention 
to vote on the adoption after both are read, whether they are voted 
on separately or not. The reading of both to be completed before 
the vote is taken. That completes the reading of specification "X." 

Mr. Tillson: Is there any gentleman who would like to make any 
comment or ask any question regarding the specification already 
read? 

Mr. Richardson : It seems to me, Mr. President, that this is a sample 
of the most intelligent and carefully drawn specification I have 
ever heard read before any body of men in my experience and I 
move that it meet with the approval of the Convention. It certainly 
meets with mine. 

Mr. Tillson : If there is nothing further, Mr. White may proceed. 

Mr. White: (Reading Specification "Y.*') 

Mr. Tillson : You have heard the report, gentlemen, what action will 
you take regarding it? 

Mr. White : Mr. Chairman, I move its adoption as a whole. 

Mr. Tillson : Is the motion seconded ? 
Motion seconded. 

Mr. Tillson: It is moved and seconded that the report of the Com- 
mittee, as read, be adopted. Are you ready for the question? 

Mr. Christ: I did not quite get Mr. White's remark. He says it is a 
two-layer specification. I understand with a concrete base it is 
not necessary for the two layers. Am I right ? 

Mr. White : We do provide in the case of a concrete base, when desired, 
the binder course can be omitted and the concrete covered with a 
paint coat. 
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Mr. Christ : I wish to say that Milwaukee has laid a considerable quan- 
tity of' bituminous concrete on a concrete base and if two layers 
are ngt necessary I am perfectly satisfied. 

Mr. Pullar : As stated before the Committee on Bituminous Concrete, 
there has been a great deal of criticism regarding the specifications 
recommended by that Committee last year, from the fact that 
wherever these specifications were adopted by different cities, they 
were threatened with suit for infringement of certain patents. 
Without going into the question of the validity of these patents, 
it seems to me, under these circumstances, the Committee ought 
to adopt a specifications which will allow any city to put in 
asphaltic concrete which is entirely free from any infringement 
and which has been passed upon by court. A pavement laid ac- 
cording to fhe Topeka specifications gives a first class pavement 
in every respect and it is possible to get a much more uniform 
mix by the use of the Topeka specifications than by the use of 
a larger stone aggregate. This specification will produce a pave- 
ment which is a great deal cheaper than sheet asphalt and one 
which is in every sense of the word, a bituminous concrete pave- 
ment. The small stones are keyed together in the same way as the 
larger ones would be, and it does not take as expensive machinery 
to lay a satisfactory pavement of this class as it does to lay first 
class sheet asphalt pavements. It seems to me that the Com- 
mittee ought to recommend a pavement of this construction. 

Mr. White: I am afraid the reading of the specifications, perhaps, was 
not definitely understood, for Specification "Y" does provide for 
just the class of construction the gentleman refers to. 

Mr. Pullar: The specification as recommended by the Committee does 
not provide for any definite grading, while the Topeka specifica- 
tion has a definite grading. As this definite grading has been 
passed upon by the courts as being free from infringement, more 
satisfactory results can be obtained than by the use of the indefi- 
nite mix as recommended by the Committee. I also believe that it 
is more necessary to have a binder course for specification "Y" 
that it is to have a binder course for specification "X." 

Mr. White : The grading is just about as definite in one as the other. 

Mr. Christ: That is the way I understand it. If it is not graded it 
ought to be the same as the other. I see no reason for bringing in 
a two-course specification but, inasmuch as he says it can be laid 
without the binder course on a concrete base, I have no objection. 

Mr. Connell: I think Mr. White's report gives a specification for a 
pavement that can be made identically the same as the Topeka 
specification, but I do not understand that the Topeka specifica- 
tion must necessarily be followed in order to avoid an infringe- 
ment of any patent. I think that was the object, was it not, Mr. 
White? There is a leeway that will permit adopting an identical 
specification that may suit the Engineer and still avoid any in- 
fringement of patent. 
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Mr. Richardson: I understand the situation the same as Mr. Connell; 
it gives you a little leeway. 

Mr. Tillson: Any further discussion, gentlemen? Are yeu ready for 
the question? If so, all those in favor of the adoption of the re- 
port manifest it by saying "Aye." Gentlemen, did you under- 
stand the motion ? The question before the house is on the adop- 
tion of the specification. All those in favor of that motion, please 
manifest it by saying "Aye." Opposed "No." The motion is 
carried and the specification unanimously adopted. 

The following is the adopted 

REPORT OF THE COMMITTEE 

ON 

BITUMINOUS CONCRETE PAVING SPECIFICATIONS. 

To the President and Members of 

the Association for Standardizing 
Paving Specifications. 

Gentlemen: Your Committee begs to offer the following revised 
specifications for Bituminous Concrete. 

It is the understanding of your Committee that the term Bituminous 
Concrete is properly applied to any mixture suitable for paving pur- 
poses, composed of broken stone, sand and bituminous cement, mixed 
together before being laid, and which is laid while in a plastic condition. 
If the stone is spread in place and the bituminous cement or binder ap- 
plied afterward, the resulting product is Bituminous Macadam. 

The following specifications have been drawn up in accordance with 
these definitions. 

It is the belief of your Committee that bituminous concrete may be 
successfully used as a paving material under a great variety of condi- 
tions and traffic ; that it is adapted to use on a standard concrete base and 
on a well constructed Macadam base, either new or old, and therefore 
finds an especial field in providing a permanent wearing surface for old 
Macadam. 

In the preparation of these specifications your Committee has endeav- 
ored to recommend only methods, proportions and materials that have 
been tried and proved successful under a variety of conditions. For 
this reason only the bituminous cements have been considered that retain 
approximately their original consistency after going through the process 
of mixing and laying and are permanent in quality thereafter, excluding 
from consideration emulsions, oils volatile in character and cements 
softened with light fluxes so they may be worked cold or at low tempera- 
tures. Thus the cements specified are practically solid at ordinary atmos- 
pheric temperatures and require to be heated and mixed with the stone 
and sand while they are hot. The processes specified require the use of 
standard machinery in which the bituminous cement is not exposed 
directly to the action of fire during the process of mixing. 

In these particulars your Committee has endeavored to be conserva- 
tive, believing there is danger in offering anything but tried and proved 
materials and methods in a standard specification. 
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Your Committee does not consider that the foll»Dwing specifications, 
should be used in their entirety exactly as written in any case, as the 
effort has been made to produce specifications general in character which 
may be adapted to varying conditions of traffic. Thus the extreme range 
of penetration for asphaltic cement has been made from 40 to 80; which 
is too wide a range to admit for any particular case. A penetration of 
40 will give a hard and stable pavement, while 80 will give a pave- 
ment too soft for heavily traveled streets. The choice should be made 
to meet conditions and the specifications applying to any particular case 
drawn closer within the limits named for penetration, working tempera- 
tures, etc. The Engineer in charge should secure complete reliable anal^ 
yses from chemists making a specialty of bituminous cements, of the 
cements he contemplates . using, and compare them on all important 
points, not considering that because a cement comes within the limit 
named herein he is securing the best. 

Asphaltic cements made from both natural and manufactured asphalts 
come within the requirements of the following specifications. 

Your Committee has prepared two specifications, designated for con- 
venience as "Specification X" and "Specification Y." 

Specification X is a revision of the specification adopted at the New 
York Convention and provides for a one layer pavement. 

Specification Y is offered to this Association for the first time and 
provides for a two layer pavement consisting of a binder course and 
wearing surface. 

The first one, Specification X, may be said to conform more closely 
to the technical definition of a concrete, while the second one. Specifica- 
tion Y, partakes somewhat of the nature of sheet asphalt construction 
in that ar binder course and finer aggregate in the wearing surface are 
provided. Your Committee, however, considers it is justified in offer- 
ing Specification Y in the class of bituminous concrete. 

It is not attempted by your Committee to pass upon the validity of 
certain patents that have been issued for pavements, and the various 
municipalities that may adopt Specification X are advised to determine 
their own policies as to the recognition of these patents. 

Specification Y, however, your Committee believes provides for a 
construction about which there can be no question raised of patent in- 
fringement. 

BITUMINOUS CONCRETE PAVEMENT. 
SPECIFICATION X. 

SUB-GRADE. 

The Contractor will be required to do all of the grading necessary to 
bring the surface to the proper sub-grade as determined by the lines 
and grades given by the Engineer. If the material at sub-grade shall 
be of an unstable character and unfit for foundation the Contractor shall 
make such additional excavation as may be determined by the Engi- 
neer and refill with approved material. After all necessary grading 
has been done to bring the surface to sub-grade, the street shall be thor- 
oughly rolled with an approved road roller, weighing not less than 10 
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.tons. If settlement occurs the depression shall be filled and then reroUed 
until the surface is solid, uniform and parallel with the grade and cross- 
section of the finished pavement. All filling shall be free from animal 
or vegetable matter and of a character approved by the Engineer. In 
cases of spongy or yielding sub-grade some other means besides ordi- 
nary rolling and sprinkling must be employed to obtain satisfactory com- 
paction of the sub-grade. In the case of loose, sandy soils a small amount 
of cinders, gravel or fine crushed stone spread over the surface will 
often put it in a condition to be compacted under^ the roller. In the 
case of clay soils that puddle up and wave or creep under continued 
rolling it is best to roll as dry as possible and be sparing in the use of 
water when rolling the first layer of macadam. Cinders, gravel or stone 
screenings will often help in rolling such sub-grades. 

sub-drainage. 

When the soil is of such a character that it retains an excessive 
amount of moisture, such as clay subject to swelling or heaving under 
the action of frost, or sands similar to quicksand that do not afford a 
ready natilral drainage, sub-drains should be provided. 

These may be of two general kinds, first, tile drains of open porous 
material or vitrified tile laid with open joints; second, trenches filled 
with broken stone, gravel, cinders or other similar material. 

In some cases it may be sufficient to construct a sub-drain on each 
side of the roadway at or near the lines of the gutters, but when the soil 
is of a very wet nature, it may be advisable to lay additional lines of 
drains which may be in or near the middle of the roadway. This sys- 
tem of drains may be varied by diagonal lines of drains running from 
near the crown of the roadway to the gutters. 

In all cases the drains should have connections with the existing sew- 
ers, catch basins or inlets. 

new macadam foundation. 

If the pavement is to be laid on a new macadam foundation, the mac- 
adam shall be built as follows: 

The total thickness of the macadam base will vary according to char- 
acter of soil, drainage, kind of stone available, etc. In general, the 
macadam base should be constructed of broken stone which is sound, 
hard and durable under traffic. The broken stone should be sep- 
arated into different sizes by screening, the smaller sizes with the dust 
being used to fill and bond together the larger sizes. The thickness of 
the base should be regulated by experience in constructing ordinary 
water bound macadam roads in similar situations, the total thickness of 
•pavement, including wearing surface, being made the same or a little 
less than well constructed macadam. 

After the sub-grade has been properly prepared spread a layer of 
clean stone passing a three (3) to three and one-half (3yi) inch revolv- 
ing screen and held on a two (2) inch screen to a depth sufficient when 
thoroughly rolled to form about two-thirds {%) of the total thickness 
of the base. The thickness of this layer should be regulated by laying 
on the sub-grade at proper intervals cubical blocks of wood of the proper 
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dimensions to give the desired thickness. Over this layer of stone spread 
with shovels stone screenings in sufficient quantity to fill the voids be- 
tween the larger stone. The screenings should be spread gradually 
and thoroughly rolled with a road roller weighing at least ten tons dur- 
ing the process of spreading the screenings. As the screenings are 
worked into the coarse stone under the roller more should be added 
here and there where voids appear. At first the rolling should be done 
dry until the stone appears to be well filled, then the surface should be 
well sprinkled and again rolled, the rolling and sprinkling continued until 
the layer of stone is thoroughly compacted and no more screenings can 
be forced in. Just enough screenings shall be used to fill and bond the 
stone, leaving no surplus screenings on the top. 

The above method may be varied by using the crusher run of stone 
without the addition of any other filler where the small sizes are not ia 
excess. Also a filler other than stone screenings, such as bank gravel or 
sand may be used in, some cases where experience with the materials 
available show better results can be obtained. Under some conditions 
the character of soil and stone available may be such as not to require 
the use of any filler with the stone of the first course. The specifications 
given, however, represent the best average practice where stone with bond- 
ing value, such as limestone or trap rock, can be obtained. 

When the first layer of macadam is completed as specified spread a 
second layer of clean stone passing a two (2) or two and one-half (2j4) 
inch screen and held on a one (1) inch screen to a depth sufficient when 
thoroughly rolled to form the remaining one-third (ys) of the total 
thickness of the base. Over this layer of stone spread evenly with 
shovels stone screenings and roll with the application of water by 
sprinkling until the layer of stone is well bonded and firmly set in place. 
Just enough filler should be used to accomplish this purpose and not 
enough to form a layer or film over the surface of the stone. It is bet- 
ter not to fill the stone quite flush, leaving the coarse articles of stone 
slightly projecting, so as to have a coarse, grainy base, upon which to 
put the wearing surface. 

The thickness of the pavement, including base and wearing surface, 
should vary according to local conditions and should be fixed by the 
Engineer in charge when all the varying conditions of soil, drainage, 
traffic and materials of construction are understood. In general, a 
thickness of macadam base of eight inches with a wearing surface of 
two inches will be enough for any except the most adverse conditions, 
and a base of four to four and one-half inches with a wearing surface 
of from one and one-half to two inches will meet the most favorable 
conditions of firm, unyielding soils and light traffic. 

OLD macadam foundation. 

If the pavement is to be laid on an old macadam base, the surface 
shall be thoroughly swept and cleaned of all fine material that may be 
caked upon the surface of the stone or lying loose as dust, thereby ex- 
posing the clean coarse stone for the reception of the bituminous con- 
crete. 

If the old macadam does not present the desired coarse, grainy sur- 
face, or is not at proper and satisfactory grade after cleaning, it shall 
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be spiked up and redressed to the desired crown and grade, the coarse 
stone being brought to the top by harrowing or otherwise, or new stone 
added when, in the opinion of the Engineer in charge, it is needed to 
give the necessary grainy surface or thickness of foundation. It shall 
then be thoroughly rolled with the use of as little water as possible so 
the surface of the macadam does not flush up smooth. 

CONCRETE FOUNDATION. 

If a Portland cement concrete foundation is desired, it should be laid 
according to the standard specifications for concrete foundation pre- 
pared by the Committee on Cement and Concrete Paving Specifications 
adopted by this Association. 

CURB. 

If a curb or curb and gutter is used, the face against whidi the pav- 
ing material will be laid shall be painted with a coat of the hot bitumin- 
ous cement in advance of the pavement. 

A curb or curb and gutter should be used in all cases of a street de- 
voted to miscellaneous uses and where there is occasion for many ve- 
hicles to stop at the curb line, but in the case of a park driveway or a 
suburban highway a bituminous concrete pavement may be successfully 
used without a curb. No other protection for the edge of the pavement 
is required except to provide a coarse grainy base into which the paving 
material is rolled. 

WEARING SURFACE. 

On the foundation, as heretofore specified, shall be laid the bituminous 
concrete wearing surface, which shall consist of a mineral aggregate 
mixed with bituminous cement and laid as hereinafter specified. 

This wearing surface shall have a thickness of inches after thor- 
ough compression with a roller. 

For heavy traffic a thickness of two (2) inches is sufficient for all 
practical purposes and in some cases will afford more stability than a 
greater thickness. 

For moderate and light traffic one and one-half (1J4) inches will be 
sufficient thickness for the wearing surface when laid on a well-con- 
structed base, as specified *above. 

MINERAL AGGREGATE. 

The mineral aggregate shall consist of a mixture of broken stone and 
sand, to which in some cases may be added a small quantity of stone 
dust or Portland cement. 

Any sound, durable stone, either trap rock, limestone or granite, usu- 
ally considered suitable for macadam, may be used. It should be broken 
as nearly cubical as practicable. It should not show distinct planes of 
cleavage or crystalline faces and should not readily crush or split under 
the roller when being, rolled in the pavement. Between two kinds of 
stone, choice should generally be made of the one showing the greater 
toughness rather than hardness. A certain percentage of absorption, 
such as is shown by the better grades of limestone, is a desirable qual- 
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ity, as the bonding strength of the cement is somewhat improved thereby. 

The stone shall vary in size from a maximum of about half the thick- 
ness of the wearing surface to the smallest particle retained on the finest 
mesh screen commonly used on crushing plants. That is, the minimum 
screen should be one- fourth (J4) inch for dry stone and one-half (^) 
inch for wet stone. 

The dust or fine screenings should be removed from the stone, as it 
usually is excessive and irregular in quantity and necessitates the use of 
a greater amount of cement. 

The sand shall be similar in character to that commonly used in sheet 
asphalt mixtures. It shall be hard grained, moderately sharp, free from 
loam or other foreign material and varying in size from that passing a 
one-quarter (J4) inch screen to dust passing a 200-mesh screen. There 
shall not be over 5 per cent passing the 200-mesh screen and there should 
not be over 30 per cent held on the 10-mesh screen. 

The dust which may be added to the mixture shall be either a Port- 
land cement or ground limestone. 

Its purpose is to act as a filler and stiffen or harden up the paving 
mixture to meet conditions of heavy traffic or to add stability to a tar 
cement or an asphaltic cement having high ductility and readily affected 
by change of temperature. 

Its use lessens the resiliency of most bituminous concretes and should 
be used with discretion. Not over 4 per cent by weight should be added 
to any bituminous concrete mixture and a screening of the combined 
aggregate should show not over 6 per cent of 200-mesh material. If 
an asphaltic cement is used having finely divided mineral matter self- 
contained this should be taken into consideration in the determination of 
total dust. 

bituminous cement. 

The bituminous cement may be either asphaltic cement or refined coal 
tar. 

ASPHALTIC CEMENT. 

The asphaltic cement may be prepared from the following asphalts 
combined with flux as hereinafter specified, if flux is necessary: (1) 
from refined natural asphalt; (2) from the residue obtained in the care- 
ful 'distillation either with or without oxidation of asphaltic or semi- 
asphaltic petroleum; (3) from any uniform combination of the pre- 
ceding materials together with a suitable flux, if flux be- necessary, such 
combination being subject to the approval of the Engineer. 

Each bidder must state the nature and origin of the bitumen to be 
used by him, and further, shall submit samples of the bituminous cement 
with his proposal. 

The asphaltic cement shall pass the requirements designated below : 

(1) It shall have a penetration of from 40 to 80 at 77 degrees F., de- 
pending upon the traffic conditions and hardness of the pavement desired. 
A penetration of from 40 to 50 in most cements will produce a hard, ex- 
ceedingly stable pavement which should be used on streets subjected to 
constant or heavy traffic. 
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A penetration of from 50 to 65 in most cements will produce a pave- 
ment best calculated to meet general traffic conditions, while a cement 
with penetration of from 65 to 80 will be well suited for use on streets 
or roadways where the traffic is medium and where resiliency and non- 
slipperiness is an important consideration. The above penetrations are 
measured in hundredths centimeters with a No. 2 needle weighted with 
100 grams acting for 5 seconds. 

(2) When 20 grams of the cement are maintained at a temperature 
of 325 degrees F. for five hours in a tin box ly^ inches in diameter, 
there must not be volatilization of more than 3 per cent by weight of 
the bitumen present, nor shall the original penetration be reduced there- 
by over one-half. 

(3) The bitumen of the asphaltic cement shall yield upon ignition 
not more than 15 per cent of fixed carbon for asphaltic cement of pene- 
tration between 65 and 80 and not more than 16J/4 per cent for asphaltic 
cement between 40 and 65. 

The method of test employed is that recommended by the Commit- 
tee on Coal Analysis of the American Chemical Society. 

(4) Of the bitumen of the asphaltic cement which is soluble in car- 
bon disulphide 98^4 per cent shall be soluble in carbon tetra chloride. 
In this test for carbenes the asphaltic cement to be tested should be al- 
lowed to stand over night, covered with purified carbon tetra chloride. 
The test to be performed in subdued light. 

(5) At 32 degrees F. the bitumen of the cement shall have a pene- 
tration of not less than 8 when tested one minute with the needle 
weighted to 200 grams. 

(6) The cement shall not flash at a less temperature than 350 de- 
grees F., New York State Closed Oil Tester. 

FLUX. 

The fluxing material may be a paraffine, a semi-asphaltic, or an as- 
phaltic residuum which shall be tested with and found suitable to the 
asphalt to be used. 

The residuum must have a penetration greater than 350 degrees with 
a No. 2 needle at 77 degrees F. under fifty grams weight for one second. 

A natural maltha may be used if it passes the heat and flash tests 
specified under "a." 

(a) The paraffine residuum shall have a specific gravity of 0.92 to 
0.94 at 77 degrees F. It shall not flash below 350 degrees F. when tested 
in the New York State Closed Oil Tester, and shall not volatilize more 
than 5 per cent of material when heated five hours at 325 degrees F. 
in a tin box 2^4 inches in diameter, as officially p/escribed. 

(b) Semi-asphaltic residuum shall have the same general character- 
istics as paraffine residuum except that it shall have a specific gravity of 
0.94 to 0.98 at 77 degrees F. 

(c) Asphaltic residuum shall have the same general characteristics as 
paraffine residuum except that the specific gravity shall be not less than 
0.98 nor more than 1.04 at 77 degrees F. 
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COAL TAR CEMENT. 

The coal tar cement shall be residue of the distillation of coal tar 
only, and shall be refined for the special purpose of making a paving 
cement. 

No mixture of hard pitch with the lighter oils of coal tar will be per- 
mitted. 

Its specific gravity shall be not less than 1.20 nor more than 1.29 at 
60 degrees F. 

The melting point determined by the cube method shall be not less 
than 105 degrees F. and not more than 115 degrees F. 

It shall contain not less than 15 per cent nor more than 30 per cent 
of free carbon insoluble in benzol. 

It shall be free from water as determined by distillation and shall show 
upon ignition not more than J4 per cent of inorganic matter. 

No distillate shall be obtained lower than 338 degrees F. and up to 
600 degrees not less than 5 per cent and not more than 20 per cent of 
distillate shall be obtained. The distillate shall be of a gravity of not 
less than 1.03 at 60 degrees F. The residue shall have a melting point 
of not more than 165 degrees F. . In making this distillation an 8 ounce 
glass retort shall be used and the thermometer suspended so that before 
applying the heat the bulb of the thermometer is Yz inch above the sur- 
face of the liquid. The melting point of the pitch shall be determined 
by suspending a ^ inch cube in a beaker of water one inch above the 
bottom. The temperature shall be raised 9 degrees per minute from 60 
degrees F. The temperature recorded the instant the pitch touches the 
bottom shall be considered the melting point of the pitch. In testing the 
original materials the initial temperature shall be 40 degrees F. 

Note : Water gas tar has been used with success in some bituminous 
pavements, but your Committee does not consider it has sufficient in- 
formation before it to prepare a specification for a water gas tar cement. 

PROPORTIONS. 

The proportions of the various ingredients composing the bitumin- 
ous concrete shall be approximately three (3) parts of stone to two (2) 
parts of sand, to which shall be added from 7 per cent to 10 per cent by 
weight of the bituminous cement. If stone dust or Portland cement is 
added to the mixture it shall be in quantities that a screening of the whole 
aggregate shall not show more than 6 per cent by weight passing a 200- 
mesh screen. 

The dust or Portland cement should be used only in the following 
cases: (1) when the traffic is heavy and it is desired to harden and 
stiffen up the paving mixture, in which case the percentage of bitumin- 
ous cement should be increased to about 9 to 10 per cent by weight of 
the whole mixture; and (2) when a bituminous cement of great ductil- 
ity and short range of temperature is used, in which case the percentage 
of bituminous cement should not exceed 9 per cent. 

In general, the percentage of bituminous cement used should be varied 
according to the varying characteristics of the mineral aggregate — the 
more fine material there is in the mixture the greater the percentage of 
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bituminous cement — and the resulting product should be a tough, pli- 
able, well filled and waterproof mixture. 

METHOD OF MIXING. 

The aggregate shall be dried and heated in properly designated driers 
before mixing with the bituminous cement. The driers shall be of the 
revolving type, thoroughly agitating and turning the materials during 
the process of drying. When the aggregate is thoroughly dried and 
heated to a temperature of from 200 to 350 degrees F., depending upon 
the bituminous cement used, it shall be immediately, before cooling or 
exposing to moisture, mixed with the hot bituminous cement as herein- 
after specified. If stone dust is used it shall be introduced directly into 
the mixer without passing through the drier. 

The bituminous cement shall be melted in a tank arranged so the 
heat can be properly and easily controlled and regulated. When melted 
and raised to a temperature of from 200 to 350 degrees F., depending 
on the bituminous cement used, it shall be combined in the proper pro- 
portions with the hot aggregate and immediately mixed in a properly 
designed mixer with revolving blades until a thorough and intimate mix- 
ture of the ingredients has been accomplished, and the particles com- 
posing the aggregate evenly and thoroughly coated with the bituminous 
cement. The mixer shall not be exposed directly to the action of fire. 

METHOD OF LAYING. 

While still hot from the mixer the paving mixture shall be spread 
evenly on the foundation with hot iron rakes and shovels, so that when 
compressed with the roller it shall have the thickness specified, with the 
surface even and true to grade. Along the curb and around man- 
holes, catqh basins and other obstructions in the street, where the roller 
cannot reach, the compression shall be secured by the use of hot iron 
tampers. The rolling and tamping shall be done as quickly as possible 
after the material is spread, while still hot and pliable. When the pav- 
ing mixture is hauled on the street in dump wagons it shall be, when 
ordered by the Engineer, kept covered with canvas to retain heat, 
dumped on platforms and shoveled into place and raked to the proper 
grade. As soon as spread the paving mixture shall be rolled with a 
tandem road roller weighing at least five (5) tons and the rolling con- 
tinued, working lengthwise and diagonally of the street. When prac- 
ticable additional compression in the wearing surface should be secured 
by the use of a ten-ton roller. Rolling must be steadily kept up and 
continued until all roller marks shall disappear, and the surface gives 
indications of no further compressibility. 

The paving shall be done continuously, so the number of joints be- 
tween the hot and cold material may be reduced to the minimum. When it 
is not practicable to lay it continuously and a joint is unavoidable, the 
edge of the cold material shall be trimmed down to a rough feather 
edge, and the surface, where the joint is to be made, painted over with 
bituminous cement, the hdl material raked over the feathered edge .and 
thoroughly rolled. Instead of trimming the cold material, joint strips 
may be used consisting of strips of canvas about eighteen (18) inches 



Digitized by 



Google 



FOR Standardizing Paving Specifications 81 

wide with three parallel lines of three-quarter (%) i^ch ropes sewed 
on the underside about three (3) inches apart. The joint strips shall 
be laid on the feather edge of the freshly-raked material with the upper 
rope at the line where the thickness begins to decrease and the rolling 
completed on top of the canvas as for finished pavement. The faces of 
the curb and gutter, iron castings, etc., shall be painted with the bitumin- 
ous cement before the paving mixture is laid. 

SURFACE FINISH. 

As soon as possible after the rolling of the mixture is finished, and 
while the surface is still fresh and clean, and, if possible, while warm, a 
seal coat of bituminous cement of proper consistency to be flexible when 
cold shall be spread over the surface. It shall be applied while at a 
temperature of from 200 degrees to 350 degrees F., depending on the 
bituminous cement used, and evenly spread with rubber squeegees or 
mops. Only a sufficient coat shall be spread to flush the surface voids 
without leaving an excess. Immediately over this a top dressing of 
torpedo sand, fine gravel or stone chips free from dust, which must be 
thoroughly dry and heated in cold weather, shall be spread and thor- 
oughly rolled into the surface. A small surplus shall be left to be worn 
in or worn away by the traffic. 

In the case of park drives and roadways not subjected to heavy, con- 
stant traffic, and where a more grainy and coarse surface is desired, the 
surface finish specified above may be omitted and the following method 
of finishing adopted: 

As the bituminous concrete is raked to grade, and just before the roll- 
er comes on it, spread dry stone chips or torpedo sand evenly with swing- 
ing motions of a shovel, until the surface is barely covered. Then roll 
thoroughly as specified in the preceding paragraph relating to method 
of laying. If bare spots appear under the roller, sprinkle more chips 
or sand and continue the rolling until the whole surface is fairly covered. 

After the sand or stone chips have worn into the surface the street 
shall be swept, all excess of surfacing material removed and, the street 
left clean. 



SPECIFICATION Y. 
MACADAM BASE. 



\ 



The macadam base shall be constructed according to the specifications 
for macadam base under Specification "X," except that the upper layer 
of macadam shall be thoroughly filled flush to the top of the coarse 
particles of stone, leaving a small surplus of screenings in some cases, 
so the surface may be practically smooth. As this specification provides 
for a binder course and wearing surface which in most cases will, taken 
together, be thicker than the one layer pavement called for under Speci- 
fication "X," the macadam base may be made correspondingly thinner 
so that the total thickness of the completed pavement, including base, 
will be the same under similar conditions. 
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concrete base. 

If a Portland cement concrete foundation is desired, it should be laid 
according to the standard specifications for concrete foundation pre- 
pared by the Committee on Cement and Concrete Paving Specifications 
adopted by this Association. 

PAVEMENT. 

The pavement shall consist of two courses, a binder course and a 
wearing surface. 

BINDER COURSE. 

The binder course for macadam base shall be composed of a layer of 
coarse, clean stone of a size to pass a two (2) or two and one-half 
(2J4) inch ring and be retained on a one (1) inch ring. It shall be even- 
ly distributed over the surface of the macadam base described above, 
one and a half inches or practically only one stone deep and rolled until 
the stones are practically level and forced partially into the macadam 
base. The rolling should be corhparatively light, only enough to par- 
tially imbed the stone and set them firmly in place without crushing 
them or forcing the fine material up from below to completely fill the 
voids. This rolling should be done while the macadam base is still 
moist and comparatively soft. The stone of the binder course may be 
laid (1) without any coating or application whatever, (2) with an 
application of light bitumen after laying and rolling, or (3) coated with 
a bituminous cement before being laid. 

If an application of oil is used, it should preferably be a petroleum dis- 
tillate of about 18 degrees to 20 degrees Baume. Its purpose is to satu- 
rate the -film of dust that may be on the surface of the stone and in- 
crease the adhesion and bond of the wearing surface to the stone of the 
binder course. It should be used in just sufficient quantity to cover the 
surface of the stone, leaving no appreciable surplus to be taken up by 
the paving material. If an application of tar is made it should be of a 
light consistency, flowing and penetrating readily at ordinary atmospheric 
temperatures. 

If the stone is coated with a bituminous cement before being laid it 
shall be done by heating the stone and the cement and mixing while hot. 
Just enough cement shall be used to coat the stone thoroughly. The 
cement should be a bituminous cement of the same character and con- 
sistency as the cement used in the wearing surface. 

If a concrete base is used the binder course shall be laid as called for 
under the Standard Specifications for sheet asphalt pavements or omitted 
entirely and the surface of the concrete base covered with a paint coat 
of bituminous cement of the proper consistency applied hot. 

WEARING SURFACE. 

The wearing surface shall consist of a paving composition of bitumin- 
ous cement and mineral aggregate spread evenly and rolled into the 
binder course. 



Digitized by 



Google 



FOR Standardizing Paving Specifications 83 

MINERAL AGGREGATE. 

The mineral aggregate shall consist of any suitable mineral matter, 
either sand or fine crushed stone, or a combination of both, varying in 
size from 1-10 inch down to dust passing a screen with 200 meshes to 
the inch, the grading to be similar to sheet asphalt mixtures. To this 
fine graded aggregate shall be added a proportion of crushed stone, all 
of which will pass a half (J^) to five-eighths (^) inch screen and be 
retained on a quarter (J4) to three-eighths (^) inch screen amounting 
to approximately 25 per cent of the whole aggregate. 

BITUMINOUS CEMENT. 

To the mineral aggregate shall be added from 8 per cent to 10 per 
cent by weight of bituminous cement of the grades provided in the pre- 
viously written specification X. 

MIXING AND LAYING. 

The mixing and laying shall be done as provided in the previously 
written specification X, except that no seal or flush coat shall be used. 

Note: Your Committee had under consideration a type of pavement 
which has been laid in some localities consisting of a Portland cement 
base with a very thin tar cement wearing surface, but owing to lack 
of definite information has not thought proper to offer a specification 
therefor. 

MAINTENANCE BOND. 

Your Committee on Bituminous Concrete recommend with reference 
to Maintenance Bond that where a municipality desires a Maintenance 
Bond it shall be made for the period of from three to five years, the 
longer period to apply to the heavier class of construction. 

January 10, 1912. 

Linn White, Chairman, 

Engineer South Park Commissioners, 
Chicago, 111. 

J. H. Weatherford, 

City Engineer, Memphis, Tenn. 

Fred Gabelman, 

Engineer, Board of Park Commissioners, 
Kansas City, Mo. 

William H. Connell, 

Assistant Commissioner of Public Works, 
Borough of the Bronx, New York City. 

A. C. SCHRADER, 

Superintendent and Engineer, West Chi- 
cago Park Commissioners, Chicago, 111. 
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Mr. Tillson : We will next hear the report of the Committee on Wood 
Block Paving Specifications, Mr. Lewis, Chairman. 

Mr. Lewis: (Reads report.) 

Mr. Tillson : Gentlemen, you have heard the report ; what action will 
you take regarding it? 

Mr. Lewis: If I can consistently do so, on behalf of the Committee, I 
will recommend the adoption of the report. 

Motion seconded. 

Mr. Tillson : It has been moved and seconded that the report be ac- 
cepted as read. Now the question is open for discussion. 

Mr. Barnard : Speaking for the manufacturers, they were very emphatic 
in the expression of their opinion as to the inadvisability of using a 
lighter oil. The Committee have seen fit to recommend otherwise 
and I presume we must submit. I observe, also, that they permit 
in their specification, the use of water-gas tar. We would like to 
suggest, while we have no objection to its use, that it be separate; 
in other words, a distinct specification be drawn for that so that 
people will know that they are not getting water-gas tar under the 
guise of a coal-tar. It is, of course, useless for us to argue beyond 
our arguments before the Committee. 

Mr. Klein : I see that you leave the option of using either coal-gas tar 
or water-gas tar, and I understand the use of water-gas tar, either 
alone or in mixture with any other tar is patented. I would like 
to hear from the creosoted block manufacturers on that point. I 
agree with the gentleman who spoke before me that there should 
be a di3tinction between coal-gas tar and water-gas tar. Water- 
gas tar is much cheaper. 

Mr. Tillson : Is there any gentleman who can answer the question of 
Mr. Klein? 

Mr. Loud: We did not understand his question. 

Mr. Tillson : The question was, as I understood it, whether there was 
a patent on the mixing of water-gas tar with other tar. 

Mr. Klein : One patent is for using water-gas tar alone, and the second 
is for water-gas tar mixed with any other tar. I would like to 
ask the question how the patents stand. 

Mr. Tillson : You say there are two patents ? Your question is, hpw 
will those two patents afliect these proposed specifications? 

Mr. Klein : Exactly. 

Mr. Tillson: Can any gentleman answer that? Naturally, you would 
-' think if there is a patent on it one could not use it without the 
consent of the patentee. 
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Mr. Loud: There is a patent on the use of water-gas tar, as Mr. Klein 
of New York, has mentioned and although we use no water-gas 
tar in manufacturing blocks for the Chicago Railways Company, we 
were compelled to put up a very heavy bond because we were 
accused of having used water-gas tar, and as the Company was in 
the hands of a Receiver, we could not get any pay for those blocks 
until we put up a very heavy bond. The patent still stands. 

Mr. Tillson: Do I understand that this patent is against the use of 
water-gas tar alone, or against the use of water-gas tar mixed 
with any other tar? 

Mr. Loud: I understand both. The patent is owned by P. C. Reilly. 

Mr. Buehler: I understand the patents are restricted to parafine base 
water-gas tar of a certain gravity. It is a question whether the 
patents are broad enough to cover water-gas tar of all character 
and gravities. There are such patents in existence. 

Mr. Tillson : As I remember it, these specification considered tars of 
1.04 to LOS. 

Mr. Buehler: As I understand it, it is L07. 

Mr. Tillson: If it were LIO it would not have any bearing on these 
specifications. 

Mr. Klein : As I remember it, it does not specify any particular specific 
gravity. Water-gas tar generally runs about LIO. 

Mr. Richardson : There has been no attempt on the part of the patentee 
to interfere with the use of water-gas tar by my clients of gravity 
LIO to L14 for a number of years and I think it can be easily 
shown that a tar of that kind has been used in the past, long ante- 
dating the patent. 

Mr. Kingsley: There is one point in the recommendation of the 
Committee which has been made as a foot-note that seems to me 
might possibly lead to some trouble, and that is in the 4-inch 
concrete foundation. Under some circumstances, the note states, 
a 4-inch concrete foundation may be used. Now, it seems to 
me, that in all of our municipalities, there are so many watier 
pipes, gas pipes and service pipes, that the use of a 4-inch con- 
crete foundation under any circumstances might easily become 
dangerous and the cost of a 5-inch concrete foundation is so 
little in excess of a 4-inch concrete foundation that it strikes me 
that even this allusion to a 4-inch concrete foundation, as a first- 
class construction, might lead to some trouble and I would like 
to see the Committee eliminate the 4-inch part of their concrete 
work. 

Mr. Ash : There are a great many cities in this country where the 
sub-soil is of a clay and gravel character which, upon thorough 
rolling, makes an excellent foundation. I have in mind Denver, 
where they built streets upon practically no foundation other than 
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that obtained by rolling the sub-soil as it exists. I thirik Mr. 
White read a specification a while ago in which a macadam foun- 
dation was specified not exceeding 4 inches thick. Now, if that is 
advisable, it seems to me that with the character of sub-soil that 
is undoubtedly found in a number of cities, it could be suggested, 
it could be safely used especially when combined with conditions 
of traffic that would be in its favor. 

Mr. Connell: Mr. President, I have been told that in the paragraph 
in the specification dealing with the foundation the aggregate 
described is broken stone and cement. I would like to ask 
if it is intended to exclude gravel for concrete foundation? 

Mr. Lewis: I may say, without consulting the members of the Com- 
mittee, that we had no intention whatever of excluding gravel; 
in fact, our reference to the foundation was perhaps a little less 
careful than it might have been were it not for the fact that we 
believe that the details of concrete construction for foundation 
will be thoroughly covered and standardized by our own Com- 
mittee on Cement and Concrete. 

Mr. Tillson: Would it not be just as well then to refer that, just 
the same as the Stone Block Committee did, the foundation to 
be laid in accordance with the specification reported by the 
Concrete Committee? , 

Mr. Lewis: We have a note "For other requirements see the report 
of the Committee on Foundation." If the other members of 
the Committee are willing, I should be glad to add the words 
*'or gravel" in the specifications. 

Mr. Willis : I believe that ought to be done. 

Mr. Lewis: With the consent of the other members of the Com- 
mittee and the Association, I have inserted the words "or gravel" 
in the report. 

Mr. Tillson : The report is in the hands of the Committee at this time. 

Mr. Warren: That question raised regarding the thickness of the 
concrete foundation — I have had no practical experience in the 
laying of creosoted block pavements but I presume the principle 
applies the same as in other classes of pavement with which I 
have been familiar and I think I can say that the conclusions 
which I have arrived at from practical experience, are that on any 
ordinary sub-soil if thoroughly compacted as it should be, 4 inches 
of concrete foundation properly laid and thoroughly set, (do 
not forget, — thoroughly set) before you put your traffic or roller 
over it, is ample for all ordinary conditions of traffic. Mr. 
Kingsley referred to the trenches. I say that one inch or two 
inches or three inches of additional concrete over a trench which 
is going to go down, will not hold the pavement up to any con- 
siderable extent, and it is far better, instead of spreading an 
inch of concrete over your whole surface, to confine your con- 
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Crete and spread the extra depth over the trenches. In other 
words, make a standard thickness of foundation which is suffi- 
cient to meet the general conditions and provide for an extra 
condition of a sufficient depth of concrete extending over the 
trenches, (insofar as they can be found) to give a real rein- 
forcement and guard against a possible settlement of the trench. 

Mr. Murray: With reference to foundation, I was not present when 
the paper was read, I do not know whether or not it conflicts 
with the specifications for Foundation prepared by the Con- 
crete Committee. If it does, it is a question whether or not it 
would be wise for this Convention to adopt two specifications 
which might conflict. 

Mr. Lewis: The paragraph relating to Foundation, I may answer, is 
very brief. It says, "The base shall be made of one part Port- 
land cement, three parts sand and six parts stone or gravel, and 
shall be not less than six inches thick at all points." Then there 
is a provision for reducing that thickness and a reference for 
all other requirements to the Committee on Concrete Foundations. 

Mr. Murray: There is, in effect, a conflict. 

Mr. Lewis: We have not, of course, the benefit of the Committee's 
work before us. 

Mr. Tillson : It seems to me it would be more consistent to do it that 
way, to say that the concrete foundation should be laid in accord- 
ance with the report of the Committee on Concrete. 

Mr. Lewis: We have not the slightest idea what the report of the 
Committee on Concrete is. What are the proportions? 

Mr. Murray: Our wording and phraseology is entirely difl^erent. 
Under the head of "Proportions," "In preparing the concrete, the 
cement and aggregate shall be measured separately and then mixed 
in such proportions that the resulting concrete shall contain fine 
aggregate amounting to one-half of the volume of the coarse 
aggregate and that five cubic feet of concrete in place will con- 
tain 94 pounds of cement." 

Mr. Lewis: That is practically a 1-3-6 mix. Then I do not see the 
inconsistency unless we simply ignore the matter entirely. I do 
not think the Committee would be prepared to modify its sug- 
gestion as to the thickness of the foundation. I do not know 
whether it would be willing to drop the 1-3-6 proportion and say 
that it shall be made of Portland cement,, sand and broken stone or 
gravel mixed in the proportions and in the methods prescribed 
by your Committee, but six inches thick at all points. 

Mr. Murray: The Committees on Brick and Stone Block and others, 
refer to these specifications. We do not provide for a specified 
thickness. We provide a minimum thickness. 
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Mr. Taylor : That is the reason our Committee made a definite recom- 
mendation for thickness it not being provided for in the specifica- 
tions of Committee on Cement and Concrete Paving Specifications. 

Mr. Murray: You can provide for a minimum thickness under your 
pavements and leave the question of your material and pro- 
^ portions to the other specifications. 

Mr. Taylor: According to that statement, we should have to specify 
a minimum thickness of four inches, which is totally inadequate 
for ordinary pavements. 

Mr. Murray : You can provide a minimum thickness of six inches and 
leave the rest of it to these specification, and then there will be no 
conflict. 

Mr. Christ: The Brick Committee did not specify that it should be 
according to the Committee report on foundations, but we in- 
tended to, we simply specified a thickness. 

Mr. Tillson : Do you wish to make that amendment now, Mr. Christ ? 

Mr. Christ: I; would like to and I think every member of the Com- 
mittee would. 

Mr. Tillson : That is a very informal way to make an amendment, but 
if there is no objection, the report of the Committee on Brick 
will be so amended that its concrete foundation should be made 
in accordance with the report of the Committee on Concrete. Is 
that right? 

Mr. Christ : Yes, prescribing our own thickness. 

I would like to say one other thing, Mr. President. A ques- 
tion came up in regard to the Foundation Committee's report 
whether they provided for soft spots under the foundation. 

Mr. Murray: If I may answer. The Committee did not attempt to do 
anything with reference to sub-grades at all. 

Mr. Tillson : Their report had nothing to do with that at all — had no 
bearing on that, but the point I wished to make was that we are 
a standardizing convention and we ought to be able to standardize 
the mixing of concrete so that every foundation will be mixed 
in the same way. 

Mr. Christ : That is perfectly satisfactory to the Brick Committee. 

Mr. Tillson : Then we will consider the Brick Committee's report 
amended in that way. The Secretary will please see that it is 
done. 

Mr. Lewis: If I may get this a little more precise, Mr. President, I 
would like to. "The base shall be of concrete made of the mate- 
rials and in accordance with the methods prescribed in the specifi- 
cations for Cement and Concrete, adopted at the 1912 meeting, 
and shall be not less than six inche« thick at all points." If you will 
take that wording, that has been moved and seconded, I believe. 
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Mr. Warren : If it would be in order to ask, for the benefit of myself 
and others who were not present at the time the specifications for 
concrete were read, I noticed in the reading of the extract, a refer- 
ence to fine aggregate and I presume there is a clause for coarse 
aggregate. I want to, if in order, bring out how fine aggregate 
and coarse aggregate are distinguished. 

Mr. Tillson : I regret very much to allow that, but I will, because we 
tried our best to get everybody in here on time, but I do not like to 
establish that precedent. 

» 

Mr. Murray: The fine aggregate shall consist of any material of 
siliceous, granitic or igeous origin, free from mica in excess of 
five (5) per cent, and other impurities, and shall be in graded sizes 
ranging from J4 inch down to that which shall be retained on a 
No. 100 Standard Sieve, not more than 20 per cent of which will 
pass a No. 50 Standard Sieve. for the base: and from % inch down 
to that which will be retained on a No. 80 Standard Sieve, not 
more than 20 per cent of which shall pass a No. 50 Standard 
Sieve for the top or wearing surface. 

The coarse aggregate shall be sound, broken stone, traprock, or 
granite having a specific gravity of not less than 2.6, it shall be 
free from all foreign matter, uniformly graded and shall range 
in size from one-quarter {%) inch up, the largest particles not 
to exceed in any dimension one-half (J^) the thickness of the 
concrete in place. 

That has been the standard since the first Convention. 

Mr. Warren : I recognize that as a definition before the organization 
of this Association which was adopted and it seemed to me, at 
the time, an excellent description, which was adopted by the 
American Cement Users' Association. But taken in connection 
with the other portion of the specifications, as read, that the fine 
aggregate shall be one-half (J^) the volume of the coarse, it 
loses sight of an important point in concrete construction, at least 
from economy as well as strength. It does not recognize any 
difference in the proportion of fine aggregate to coarse aggregate 
with a stone of nearly uniform size and a stone of graded sizes; 
a stone on the one hand may have 50% of voids and the other 
30% of voids. It seems to me there should be, in good concrete, 
a ratio of voids to fine aggregate. In the Cement Users' Asso- 
ciation, as I remember it, the fine aggregate was described from 
one-quarter {%) inch down shall be sufficient to fill the voids in 
the coarse aggregate and an over plus of four (4) per cent. 

Mr. Tillson : This discussion is wholly out of order and in order to go 
on with it, it will be necessary for the house to reconsider the 
adoption of the report. 

Mr. Warren : I beg your pardon for bringing it up. 

Mr. Wadsworth : In discussing the concrete foundation for pavements, 
it occurs to me that the thickness 
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Mr. Tillson : Are you speaking directly with regard to concrete foun- 
dations for wood pavements? 

Mr. Wadsworth : Yes. 

Mr. Tillson : That will be in order. 

Mr. Wadsworth, (a visitor) : My point is this, that a total thickness, 
in advertising for competitive bids on materials, you give four to 
six inches for the thickness of concrete base under a wood 
block pavement. Now in the event of 4-inch thickness be- 
ing satisfactory for wood block pavement, that carries with it, 
under your specification, a 4-inch base and one inch cushion and 
we will say three inches of wood block or four inches of wood 
block, according to your alternative bid. Using four inches of 
concrete, one inch of sand and a four-inch block, or 9 inches of 
total construction, requires 9 inches excavation for that pave- 
ment. Engineers generally call for competitive bids on various 
materials so as to get comparative costs of those materials. If 
you call for a 9-inch construction of wood block pavement and a 
6-inch construction of a bituminous pavement, you are putting 
the wood block at a disadvantage in comparing those prices with 
one another. Now if the wood block pavement surface has a 
sustaining quality in itself, then the total thickness of the pave- 
ment should be taken into consideration in adopting the thickness 
of base for each particular pavement, and I think .there should 
be a general clause covering or calling for alternative bids on 
various pavements, fixing the depth of concrete by the total depth 
of the construction in the various pavements. Now it is very 
evident that in a case where you see a brick pavement that has 
expanded some and lifted itself off the concrete, it sustains the 
load without ever touching the concrete base. That is very 
noticeable in some places by the noise of the vehicles passing over 
it. That happens also in wood block pavements ; in a bituminous 
pavement the pavement lays dead on the concrete and every live 
load, every pound of weight, is transmitted to the concrete base. 
Now, if your sub-soil is sufficient for a bituminous pavement two 
inches thick with a six-inch concrete base, it certainly ought to 
be sufficient with four-inch block on a four-inch concrete base. 
That is the point I wish to make, and also on this wood block 
pavement, where three-inch blocks are permitted, a block 10 inches 
in length should be barred. They should not be permitted to use 
over eight inches long. A three-inch block 10 inches long will 
invariably crack under the roller between the car track rails and 
similar places where there is a considerable crown on the street. 

Mr. Buehler: There is one point that I believe has not been touched 
on by the Committee and that is the question of the condition 
of the timber before treatment. I believe the condition of the 
timber before treatment has a direct bearing on its action in the 
pavement. It is one of the three factors which will prevent expan- 
sion ancj contraction of the pavement. If timber is absolutely bone 
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dry it is contracted; if you treat timber in that condition the oil 
will not expand it. The blocks are therefore laid in the street in 
their contracted condition. On a 50-foot roadway, taking an aver- 
age of six-inch length for the blocks, you would have 100 blocks. 
Each block would only have to expand one thirty-second (1/32) 
of an inch to give about three (3) inches expansion across the 
street. One one inch expansion joint on each side of the street 
is not going to take care of the three (3) inches expansion. You 
have, therefore, to get your blocks into a condition of maximum 
expansion before they are put into the street and, in order to do 
that you have to have the fibre of the wood filled with moisture 
up to its fibre saturation point ; therefore, it is very important that 
the timber be, not necessarily green, but have sufficient moisture 
in it so that the individual blocks are expanded to their minimum. 
If you have a block in that condition and then treat it with a suffi- 
ciently heavy oil to prevent the vaporization of the moisture out 
of the fibre, you will maintain the block in its maximum expansive 
condition in the street. If you then put a water-proofing coat 
under the pavement, a waterproofing cushion, as recommended by 
the Committee you have the three elements, the block properly 
prepared, the block properly treated and the water-proof condition. 
The three combined will eliminate a great deal of the trouble we 
have from both expansion and bleeding, as I believe bleeding is 
caused, in a great measure, by expansion. If the blocks are in a 
thorough air-seasoned condition before treatment, and are laid 
on a water-proof cushion and filled with bituminous filler, you will 
get enough moisture in the ends of the fibre to create enough 
expansion to cause the street to buckle. In other words, you can- 
not use a seasoned timber in the treatment of blocks, even though 
you use a water-proof cushion, and a water-proof filler. There 
is one other point I wish to emphasize, the point the gentleman 
before me brought out, and that is the 10-inch long blocks three 
inches deep. The tendency to break and split is such that there 
is a great loss, not only on the street, but a great loss in the ship- 
ment of that sized block. Blocks four inches deep and 10 inches 
long are satisfactory, but the maximum length should be cut 
down to eight inches on a three inch block. 

Mr. Tillson : Any further discussion ? 

Mr. Warren : Would I be in order in making a very brief statement in 
answer to Mr. Wadsworth's statement with respect to the thick- 
ness of concrete for different forms of pavement ? 

Mr. Tillson : I do not think that is very pertinent to the question for 
the reason that diflFerent kinds of pavement must cost differently 
and you cannot specify a positive thickness of concrete for any 
one pavement. 

Mr, Warren: As a practical proposition, I think Mr. Wadsworth's 
statement is fallacious. 

At the outset, Mr. Wadsworth takes the position that if a 
certain thickness of foundation is adequate for a bituminous pave- 
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ment, a creosoted block pavement, in which the foundation and 
surface were the same thickness would be sufficient. In other 
words, if, as is absolutely proven, four inches of concrete, under 
a solid bituminous surface is sufficient, a two-inch concrete foun- 
dation would be sufficient for creosoted block pavement, and that, 
everybody knows, is not so. Mr. Wads worth made the point, 
which I believe is also fallacious, that on a bituminous surface, 
because the bituminous surface is so closely united with the foun- 
dation, the weight is more directly on a given area of the con- 
crete. I would take issue with Mr. Wads worth on that and say 
exactly the reverse, that in a block pavement, particularly creosoted 
block, in which there is absolutely no union between the blocks, 
the whole weight of the load is on twelve square inches of sur- 
face; on a bituminous pavement, as that wheel passes over the 
surface, the weight is distributed over no body knows how many 
square yards. 
Mr. Tillson: Excuse me, but I think this discussion has gone far 
enough. It is an academic question. 

Mr. Kingsley: I agree with the gentleman who has spoken regarding 
the three-inch blocks as I have experienced some difficulty with 
a long block; and, in order to get the matter before the house, I 
would move an amendment to the Committee's report, that a note 
be attached to the Committee's report that in no case shall a 
three-inch block exceed eight inches in length. 

Mr. Tonson : I second the motion. 

Mr. Tillson: You can't amend the Committee's report. The Com- 
mittee can amend it if it sees fit. 

Mr. Ash : I would like to call the attention of the Convention to the 
fact that the three-inch block is in a foot-note ; it is not in the body 
of the specification. 

Mr. Kingsley: My amendment refers to the note. 

Mr. Lewis: I would like to make this suggestion, and I think it will 
meet with the approval of the rest of the Committee; you will 
remember that we have described a standard pavement as four 
(4) inches thick. We believe that is a standard and we have 
a note saying that the depth of the blocks can be reduced to three 
and one-half (3j4) on medium traffic or three (3) inches on light 
traffic 3treets and alleys. The width and depth of the blocks, 
however, must never be equal. I would like to amend the report 
by a further addition to that tiote as follows : "In case blocks 
three (3) inches in depth are used, they shall not exceed eight 
(8) inches in length." 

Mr. Tillson : If there is no objection we will consider that that foot- 
note has been amended as indicated. 

Mr. Sibley: If I understood the Committee's report correctly, the 
report provides for a bituminous filler in all wood block pave- 
ments. 
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Mr. Tillson : No, it did not. 

Mr. Lewis : When laid on a sand cushion the Committee recommended 
a bituminous filler. When, however, we have a cushion which we 
believe to be waterproof, we allow a sand filler. 

Mr. Sibley : The report does not specify or suggest how the bituminous 
filler shall be applied. As the blocks are usually set and the 
filler flushed on the surface, it does not get to the bottom of the 
blocks, and therefore provide against expansion except in a com- 
paratively small percentage of the joints which may be wider 
than the average. I wish to call this Association's attention to 
the method used in St. Louis, which is partially provided for 
in the report by recommending that the sand cushion be omitted, 
and the concrete coated with hot bitumen before setting the 
blocks. If, in addition to this, as the blocks are set, a side and 
end of each block is dipped in the pitch with which the foun- 
dation is coated — the pitch to be applied immediately before the 
blocks are set — and then if the side and en4 that are dipped are set 
against a side and an end that are not dipped, there is absolute 
certainty of having pitch the whole depth of the joint in every 
joint; and then every joint is an expansion joint, as should be the 
case. The advantages of this method are: first, it provides for 
expansion of the blocks; second, it waterproofs the foundation; 
third, it waterproofs the underside of the block, and, as prac- 
tically all of the moisture that causes a block to expand enters it 
from the under side, for the reason that the surface of the block 
quickly becomes so dense as not to permit water entering from 
the top, this method will, to a large extent, prevent the expansion 
that takes place in the individual blocks; and, fourth, all of the 
pitch is placed where it will be of service, instead of a large part 
of it being on the surface where, when softened by the oil, it 
adds to the troubles caused by bleeding: 

The Committee's report recommends a very radical change from 
the report of previous years in the specifications for oil — not 
simply in providing for an oil of much lighter gravity, but per- 
mitting the use of an oil tar distillate or a coal tar distillate or a 
mixture of both. It seems to me that with two materials so 
radically different in their characteristics, having such a marked 
difference in cost, that there is every reason why a separate speci- 
fication should be provided for an oil tar distillate as distinguished 
from a coal tar distillate, and that it should be distinctly under- 
stood when bids are being submitted whether oil tar or coal tar 
distillates are being bid upon ; and I trust that some member of the 
Association will move that it is the sense of the Association that 
such a specification should be provided. The Company that I 
represent is on record as advocating the higher gravity oils; they 
have done this advisedly, believing that the records in practice and 
the results of our research work show conclusively that it is in 
the interest of good paving and good construction. We can fur- 
nish oil tar distillates as easily as we can furnish the coal tar 
material, and the point is not of especial interest to us except 
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from the standpoint of good construction, and it is very essential 
that a specification should differentiate between an oil tar product, 
admitted as having no antiseptic properties whatever, and a coal 
tar product with known antiseptic properties, that are so essential 
in the preservation of timber. 

Mr. Buehler : A Committee of the National Electric Light Association, 
considering the preservatives for the treatment of cross arms, 
piling, etc., considered allowing the use of a mixture of water- 
gas tar and coal tar. The final action of the Committee was to 
draw up separate specifications; ouq a distillate of coal tar, one 
a distillate of oil tar, one a mixture of the distillates of the two 
tars. With the three specification before the consumer the mem- 
bers of the National Electric Light Association could pick the 
one they thought suited their needs. 

The Committee of the Railway, Engineer and Maintenance 
of Way Association had the same question under discussion, i. e., 
whether to admit water-gas tar and coal tar; and the decision of 
the Committee was to absolutely restrict the preservative to a coal 
tar product. They had, however, under consideration, two speci- 
fications or three specifications. The same question is going to 
come up before the Wood Preservers' Association, which meets 
in Chicago next week, and I believe, so far, that there has been a 
tendency to consider these two materials as entirely distinct and 
keep them so in the specification. 

Mr. Kleeberg: In considering the treatment of wood blocks intended 
for pavement purposes, three points should be borne in mind; 
namely: first, decay; second, expansion; and third, bleeding. All 
these three qualities are dependent on water absorption. A block 
that cannot absorb water cannot decay. Water-gas tar is prac- 
tically devoid of all fungicidal activity. Distilled creosote oils 
have a comparatively high fungicidal co-efficient, and a coal tar 
product of high gravity stands intermediate between these other 
two products in this respect. It makes no difference which of 
these products we use to prevent decay, providing we thereby ex- 
clude water. Expansion also depends upon the absorption of 
water, and, in my judgment, bleeding to a large extent is dependent 
upon the same cause. Should not, therefore, the Committee con- 
sider a water absorption requirement and incorporate such a re- 
quirement as part of the specifications ? I believe the good results 
we have obtained in New York City are largely because we have 
such a requirement. 

Mr. Buehler: I do not want to do all the talking, but a test for 
absorption is dependent entirely upon whether the timber is a green 
timber. If a manufacturer uses a green timber he will pass the 
absorption test; if he used a seasoned timber he will not pass it, 
because you can get enough moisture into the ends of the fibre, 
especially if you soak both ends, as you would in an absorption 
test so that an absorption test is dependent entirely on the con- 
dition of the timber. 
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Mr. Tillson : Did I understand you to say that if he used green timber 
he would pass the absorption test? 

Mr. Buehler : Yes. 

Mr. Tillson : I am afraid they do not use much green timber. 

Mr. Loud : I would like to make one remark, one very important remark 
about that, report of the Committee. They have allowed only 
2 per cent of water in the oil. Now, we people that get oil 
straight from the distiller, find one and one-half (Ij^) per cent 
in it and in treating green timber and in drying out our lumber 
in the cylinders, etc., it is almost impossible to keep down to two 
(2) . per cent. The American Railway Engineering and Main- 
tenance of Way Association allow three (3) per cent and I think 
you are putting an undue hardship on all the creosoters in the 
country by holding that down to two (2) per cent. 

Mr. Tillson; They have not made any complaint. 

Mr. Loud : I am trying to make one. 

Mr. Tillson : I thought you represented the manufacturers rather than 
the creosoters. 

Mr. Barnard: Referring to Mr. Buehler's remark as to the condition 
of the timber, the manufacturers tried to make a point before the 
Committee of the importance of that matter, but apparently they 
did not make much of an impression. It does seem to us a 
very important matter and I would like very much to see some 
reference to it in their report and specification. 

Mr. Taylor: I would like to answer that. The question was con- 
sidered, but the Committee did not see how the average consumer 
could control that situation. The specification calls for 60 days' 
seasoning and it seemed to us impossible for the average Engineer 
td determine whether or not it had had that seasoning. 

Mr. Barnard: I think the recommendation of the Committee did in- 
clude that point. It said where the timber had been in the yard 60 
days or more it should provide for steaming. 

Mr. Taylor : How can the Engineer tell that ? 

Mr. Barnard : By getting the records of the Company. The trouble in 
Chicago this year from expansion was on streets where seasoned 
timber had been used. There is no question about that, and I 
do not see where the objection could be to making some reference 
to it in the specification. 

Mr. Tillson: Is there anything further, gentlemen? 

Mr. Campen : I would like to hear the Chairman read the clause about 
expansion joints. 

Mr. Lewis: "A longitudinal expansion joint not less than three- 
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quarters (^) of an inch in width and filled with a suitable bitumi- 
nous filler shall be placed along the curbs." 

Mr. Campen : That makes no difference in the width of the street ? 

Mr. Lewis: We debated whether or not to provide for expansion joints 
in a street of a certain width between curbs and to provide for 
additional expansion joints in wider roadways, but the Committee 
did not believe it wise to attempt to solve all those little questions 
of practice which arise every day in the experience of the munici- 
pal engineer. In other words, this is not a specification which we 
would consider as complete and covering all the details of con- 
struction. We have attempted to provide one which covers the 
essentials and give what we hope would be a satisfactory wood 
block pavement. 

While I am on my feet I would like to say that the Committee 
was very much impressed with Mr. Sibley's description to us of 
the advantages of a bituminous water-proofing coat upon a 
smoothly finished concrete foundation and the dipping of the 
blocks. If I am not mistaken, he said he imagined that the labor 
cost would be probably trebled in doing so. We believe that in 
many cases, it would be worth all that it costs but we do not want 
to frighten people for fear that they will take this as a specification 
which they must follow literally and thereby increase, unneces- 
sarily, the cost of one of the most promising and desirable pave- 
ments which are before the public today. The Committee did sug- 
gest that under special conditions, particularly where vibration may 
be expected (having in mind especially spaces between and along 
railroad tracks), that the sand or mortar cushion be omitted and a 
bituminous coating be spread on a smoothly finished foundation. 
If you cannot only afford to paint your concrete surface, but, if in 
addition to that, you can afford the time and money to dip your 
blocks and make an absolutely water-proof trough in which your 
pavement sets, it will pay you to do it, but we did not feel justi- 
fied in specifying any such details. The Committee did endeavor 
in its brief report, however, to emphasize the fact that it believes 
that too little attention has been paid to certain refinements of 
construction and that many of our troubles which are often 
charged to other things are often due to a lack of appreciation of 
the value of those refinements. 

Now it has been suggested that the Committee should have pre- 
pared a separate specification for each kind of preservative used. 
I would like to ask Mr. Buehler whether the specifications of the 
National Electric Light Association and the other Association to 
which he referred were prepared after pretty careful and exhaust- 
ive investigation. I assume they were. 

Mr. Buehler: The National Electric Light Committee prepared speci- 
fication after an investigation of two years ; the other Association 
investigated for a much longer period and up to the present time 
has not finally adopted a specification, although their recommenda- 
tions to date are for the use; of straight coal tar oil. 
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Mr. Lewis: I wondered if their Committees had met for the first time 
and, after being shut up for two days in a hotel room, would have 
turned out a detailed specification for each kind of material. I 
doubt it very much. I do not think the Committee need apologize 
for not making a detailed specification for each kind of preservative 
in the time at its disposal. 

Mr. Tillson : I think I will have to cut this discussion off pretty soon, 
because I think you have all exceeded your ten minutes. 

Mr. Barnard: Referring to the length of the three-inch block, in the 
main report they provide for an average length of eight inches, 
therefore, the three-inch block must be absolutely eight inches long 
as that report now reads. 

Mr. Tillson : That, I think, will be a detail that will be taken care of 
by the Engineer. I think the Chairman is right in saying that no 
Committee can or should attempt to make a detailed specification, 
and it is hoped that the Engineer will have sufficient intelligence 
to make them meet the conditions he has to meet. Any further 
discussion ? 

Mr. Lewis : I want to say in connection with the point raised by Mr. 
Loud as to the amount of water in the oil, that I have consulted 
at least one member of the Committee who was under the impres- 
sion that we had fixed three (3) per cent instead of two (2) in 
the specification, and, assuming that the other members of the 
Committee will not disagree, I would say that we will make the 
limit three (3) per cent in the heavy oil specifications, that is, 
so that the oil shall not contain more than three (3) per cent of 
water. I am assured, on what I consider excellent authority, 
that in many cases in good practice, three (3) or even more per 
cent is allowed, while if it passes above that amount, compensation 
is allowed by injecting further oil up to as high as eight (8) per 
cent. Under these circumstances, with your permission, the Com- 
mittee would like to make the limit of water three (3) per cent. 

Mr. Tillson : If there is no objection, that amendment will be allowed. 
Is there anything further ? 

Mr. Sibley : I want to correct one impression. I think Mr. Lewis mis- 
understood me in regard to trebling the labor cost. The labor cost 
of actually setting the blocks in place would be trebled if the pitch 
were applied immediately in advance of the setting of the block 
and then a side and each end dipped in that pitch, but this 
labor cost is going to be doubled whether the side or end is dipped 
or not, because one laborer is required to work with each man who 
sets blocks whether the side or end is dipped or not; in other 
words, the block must be put in while the pitch is hot or you do not 
get the benefit from it and one laborer can take care of only one 
paver, so it would cost very little more if the side and end were also 
dipped. One other thing — Mr. Lewis referred to only having 
two and one-half days in a hotel room in which to prepare this 
report. 
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Mr. Tillson : Two and one-quarter days. 

Mr. Sibley : It seems to me that Mr. Lewis' own statement is the best 
argument against making such radical changes, for, as he states, 
this report has been prepared in t\yo and one-quarter days in a 
hotel room, by men who were not' previously familiar with the 
many details — and yet the report recommends changes that are 
directly contrary to the opinions of men who have given from 
two to twenty-five years thought to the matter. 

Mr. Tillson: Any further discussion, gentlemen? As I understand it, 
the question now before the house is the adoption of the original 
report as amended by the Committee. All those in favor of that 
motion, please manifest it by saying "Aye." Opposed, "No." The 
motion is carried and the report and specifications are adopted 
unanimously. 

The following is the amended and adopted 

REPORT OF THE COMMITTEE 

ON 

WOOD BLOCK PAVING SPECIFICATIONS. 

New Orleans, La., January 11, 1912. 

To the President and Members of the 
Association for Standardizing 
Paving Specifications. 

Gentlemen: 

Your Committee on Creosoted Wood Block Paving Specifications, begs 
to submit the following report : 

The Committee has devoted all of the time available to hearing those 
who are interested in the subject, and feels that much more time would 
be required to enable it to prepare a specification as full and precise as 
the importance of the subject merits. 

In the specifications herewith submitted, we have had two principal 
objects in view, first, to provide for a foundation which shall, as far 
as practicable, protect the under side of the blocks from water, and 
second, to permit more freedom in the selection of the preservative. 
The Committee is convinced that many of the troubles which have de- 
veloped in connection with wood block pavements, and which have often 
been charged to the character of the preservative used, should properly 
be attributed to other causes and conditions. We believe that a sand 
cushion is a vulnerable part of the construction, unless effective means 
are employed to exclude water. We realize, however, that the increased 
cost of bedding the blocks in mortar or in a bituminous waterproofing 
material would militate against the use of this type of pavement in many 
cities, and have therefore provided for alternative forms of cushions. 

Since the adoption of the 1911 specification, which narrowly restricts 
the choice of the preservative with which the blocks are to be treated, a 
number of cities, some of which are members of this Association, have 
adopted specifications which permit the use of lighter oils. Most of 
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these cities are in the East where there appears to be a demand for a 
wider choice of preservative material. 

The Committee has prepared alternative requirements as to the pre- 
servative, one of which provides for the use of heavy oils substantially 
in accordance with the 1911 specifications, but so amended as to permit 
the use of water gas tar, while the other provides for the use of creosote 
oils having a specific gravity of 1.03 or more. 

Your Committee wishes to thank the different representatives and ex- 
perts who have appeared before us for the valuable information given 
by them. 

SPECIFICATIONS FOR PAVING WITH CREOSOTED WOOD 

BLOCKS. 

timber. 

The wood to be treated shall be southern yellow pine, Norway pine, 
black gum, or tamarack ; but only one kind of wood shall be used in any 
one contract. 

Yellow pine blocks shall be made from what is known as southern 
yellow pine, and shall be well manufactured, full size, saw-butted, all 
square edges, and free from all defects, such as checks, unsound, loose 
or hollow knots, knot holes, worm holes, through shakes and round 
shakes that show on the surface. In yellow pine timber, the annular 
rings shall average not less than eight (8) to the inch, and shall in no 
case be less than six (6) to the inch, measured radially. 

Norway pine, gum and tamarack blocks shall be cut from timber that 
is first class in every respect, and shall be of the same grade as that de- 
fined for southern yellow pine. 

SIZE OF BLOCKS. 

The blocks shall be from five (5) to ten (10) inches long but shall 
average eight (8) inches; they shall be from three (3) to four (4) 
inches in width; and they shall be four (4) inches in depth.* The blocks 
used in any one street or improvement, however, shall be of uniform 
width, and there shall be always a difference between the width and 
depth of the blocks of not less than one-quarter (J^) of an inch. 

A variation of one-sixteenth (1-16) of an inch shall be allowed in 
the depth, and one-eighth (}i) of an inch in the width of the blocks. 

PRESERVATIVE. 

Specification "A." 

The preservative to be used shall be a product of coal gas, water 
gas, or coke oven tar, which shall be free from all adulterations and con- 
tain no raw or unfiltered tars, petroleum compounds, or tar products 
obtained from processes other than those stated. 



* Note: The depth of the blocks may be reduced to three and one-half 
(35^) inches in medium traffic streets, and to three (3) inches on light traffic 
streets or alleys. The width and depth of the blocks, however, must never 
be equal. In case blocks three (3) inches in depth aFe used, they shall not 
exceed eight (8) inches in length. 
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The specific gravity shall be not less than one and ten-hundredths (1.10) 
nor more than one and fourteen-hundredths (1.14) at a temperature 
of thirty-eight (38) degrees centigrade. 

Not more than three and one-half (3j4) per cent shall be insoluble 
by continuous hot extraction with benzol and chloroform. 

On distillation, which shall be made exactly as described in Bulletin 
No. 65 of the American Railway Engineering & Maintenance of Way 
Association, as shown in the appendix to these specifications, the dis- 
tillate, based on water free oil, shall not exceed one-half (J4) of one 

(1) per cent at one hundred and fifty (150) degrees centigrade, and shall 
be not less than thirty (30) nor more than forty (40) per cent at three 
hundred and fifteen (315) degrees centigrade. 

The oil shall contain not more than three (3) per cent of water. 

The manufacturer of the blocks shall permit full and complete sam- 
pling at all times and places, and shall, if required, furnish satisfac- 
tory proof of the origin of the preservative. 

Samples of the preservative, taken from the treating tank during 
treatment, shall at no time show an accumulation of more than two 

(2) per cent of sawdust, dirt or other foreign matter. Due allowance 
shall be made for such accumulation of foreign matter by injecting an 
additional quantity of oil into the blocks. 

Specification "B." f 

The preservative to be used shall be a distillate of coal gas or coke 
oven tar, and shall be free from all adulteration and contain no raw tar, 
filtered or unfiltered tars, or pitches, petroleum compounds or other tar 
products. 

It shall be completely liquid at thirty-eight (38) degrees centigrade, 
and shall have a specific gravity at that temperature of not less than 
one and three-hundredths (1.03) nor more than one and eight-hun- 
dredths (1.08). 

It shall contain not more than two (2) per cent of matter insoluble 
by hot extraction with benzol and chloroform. 

On distillation, which shall be made exactly as described in Bulletin 
No. 65 of the American Railway Engineering & Maintenance of Way 
Association, as shown in the appendix to these specifications, the dis- 
tillate, based on water free oil, shall be within the following limits : 

At 210 degrees centigrade, not more than 5 per cent. 

At 235 degrees centigrade, not more than 35 per cent. 

At 315 degrees centigrade, not more than 85 per cent. 

The oil shall yield a coke residue not exceeding three (3) per cent. 

The distillate, between two hundred and ten (210) degrees centigrade 
and two hundred and thirty-five (235) degrees centigrade, shall yield 
solids on cooling to fifteen (15) degrees centigrade. The preservative 
shall contain not more than two (2) per cent of water. 

The manufacturer of the blocks shall permit full and complete sam- 
pling at all times and places, and shall, if required, furnish satisfactory 
proof of the origin of the preservative. 

Samples of the preservative taken from the treating tank during treat- 
ment shall at no time show an accumulation of more than two (2) per 
cent of sawdust, dirt or other foreign matter. Due allowance shall be 
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made for such accumulation of foreigp matter by injecting an addi- 
tional quantity into the blocks. 

Note: The Engineer may, at his discretion, use either the Specifica- 
tion "A" or "B," or both, depending on local conditions. 

TREATMENT. 

The blocks shall be treated with the preservative under pressure and 
shall at no time be subjected to a temperature of over two hundred and 
forty (240) degrees F. They shall, after treatment, show satisfactory 
penetration of the preservative, and all blocks that have been warped, 
checked or otherwise injured in the process of treatment, shall be re- 
jected. 

The blocks shall be treated with the preservative so that the pine and 
tamarack blocks shall contain not less than eighteen (18) pounds and the 
gum blocks not less than twenty-two (22) pounds per cubic foot. 

Note: This .amount in pine and tamarack blocks may range from 
sixteen to twenty pounds, at the discretion of the Engineer, dependent 
on local conditions. 

INSPECTION, 

The blocks shall be subject to inspection before, during and after treat- 
ment, and may be reinspected at any time. The plant shall be equipped 
with gauges and appliances necessary for proper inspection, and every 
facility for this inspection shall be afforded. 

Note: The following method is recommended for testing blocks 
taken from the street. The blocks shall be tested for amount of pre- 
servative contained by boring a hole three- fourths (}i) of an inch in 
diameter through the block parallel to the fibre at a point half way on. the 
longest line that can be drawn from the center of the heart to the edge 
of the block. If the center of the heart does not occur in the block, the 
hole shall be bored in the center. The borings shall be mixed and an 
average sample taken. 

FOUNDATION. 

The base shall be of concrete made of the materials and in accordance 
with the methods prescribed in the specifications for cement and con- 
crete adopted at the 1912 meeting and shall be not less than six (6) 
inches thick at all points. 

Note: The thickness of the concrete base may be reduced to five (5) 
inches on light traffic streets and in exceptional cases to four (4) inches 
. at the discretion of the Engineer. 

For other j-equirements see report of Committee on Foundation. 

SAND CUSHION. 

The blocks shall be laid on a cushion of clean, coarse sand one (1) 
inch in thickness, which shall be struck to a surface parallel with the 
grade and contour of the finished pavement. 



Digitized by 



Google 



102 Third Annual Report of the Association 

mortar cushion. 

Before placing the cushion the surface of the concrete shall be cleaned 
and thoroughly dampened. A layer of sand and cement not to exceed 
one (1) inch in thickness, mixed dry in the proportion of one (1) part 
of Portland cement to four (4) parts of sand, shall be spread upon tfte 
concrete foundation and struck to a surface parallel to the grade and 
contour of the finished pavement. 

This cushion of sand and cement, unless previously moistened, shall 
be lightly sprinkled with water, and the blocks shall be immediately set 
thereon. 

Note: Under special conditions, particularly where vibration may be 
expected^ the sand or mortar cushion may be omitted and a bituminous 
coating, spread upon a smoothly finished and thoroughly dry concrete 
base, substituted therefor. 

FILLER. 

When the blocks are laid upon the sand cushion, the joints between 
the blocks shall be filled with a suitable bituminous filler. When the 
blocks are laid upon a mortar or bituminous cushion, the joints may be 
filled with sand. 

EXPANSION JOINTS. 

A longitudinal expansion joint not less than three-quarters (%) of 
an inch in width and filled with a suitable bituminous filler shall be 
placed along the curbs. 

Respectfully submitted. 

Nelson P. Lewis, Chairman, 

Chief Engineer, Board of Estimate and Ap- 
portionment, New York. 

W. P. Taylor, 

Engineer of Tests, Philadelphia. 

Ellis R. Dutton, 

Assistant City Engineer, Minneapolis. 

L. R. Ash, 

City Engineer, Kansas City. 

L. A. Dumond, 

Engineer, Committee on Down Town Streets, 
Chicago Association of Commerce. 

Thos. L. Willis, 

Principal Assistant City Engineer, New 
Orleans. 

SPECIFICATIONS FOR ANALYSIS OF COAL TAR CREOSOTE. 

sample. 

In view of the fact that everything depends upon the samples taken 
for analysis, too much care cannot be used to make sure that such sam- 
ples are strictly average ones to the whole bulk of the oil. 
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To this end the oil should be completely liquefied and well mixed 
before any samples are taken. Wherever possible, a drip sample of not 
less than two gallons should be taken, commencing after the oil has 
started to run freely. Where this cannot be done, as for instance in 
large storage tanks, samples should be taken from various depths in the 
tank, by means of a tube or bottle, the number of samples depending on 
local conditions. 

For taking samples during the process of treatment, it is desirable to 
take a sample of oil from the storage tank about one foot from the bot- 
tom of the tank before the cylinder is filled, and, where possible, a sam- 
ple directly from the cylinder during the process of treatment. For this 
purpose a thermometer well, as shown in attached figure, is recom- 
mended. 

The sample to be analyzed should be thoroughly liquefied by heating 
until no crystals adhere to a glass stirring rod, and also well shaken, after 
which one-half shall be taken for analysis and. the balance reserved as a 
check test. 

APPARATUS. 

The apparatus for distilling the tar oil or creosote must consist of a 
stoppered glass retort similar to that shown in diagram, having a capac- 
ity as nearly as can be obtained of eight ounces up to the bend of the 
neck when the bottom of retort and the mouth of the offtake are in 
the same plane. A nitrogen-filled mercury thermometer of good stand- 
ard make, divided into full degrees centigrade, must be used in connec- 
tion therewith. The bulb of the retort and at least two inches of the 
neck must be and remain covered with a shield of heavy asbestos paper, 
shaped as shown in diagram, during the entire process of distillation, so 
as to prevent heat radiation, and between the bottom of the retort and 
the flame of the lamp or burner two sheets of wire gauze, each 20-mesh 
tine, and at least six inches square, must be placed. 

It is also recommended that the flame be protected against air cur- 
rents. An ordinary tin can, from which a portion of the bottom and 
all of the top have been removed, placed on a support attached to the 
burner, as shown on diagram, has been found to answer the purpose. 

distillation. 

Before beginning the distillation, the retort should be carefully 
weighed and exactly one hundred grammes of the oil placed therein, the 
same being placed in the retort. The thermometer should be inserted 
in the retort with the lower end of the bulb one-half inch from the 
surface of the oil, and the condensing tube attached to the retort by a 
tight cork joint. The distance between the bulb of the thermometer and 
the end of the condensing tube should not be less than twenty nor more 
than twenty-four inches, and during the progress of the distillation, the 
thermometer must remain in the position originally placed. 

The distillates should be collected in weighed bottles and all fractions 
determined by weight. Reports are to be made on the following frac- 
tions : 

to 170 degrees centigrade. 
170 to 200 degrees centigrade. 
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200 to 210 degrees centigrade. 
210 to 235 degrees centigrade. 
235 to 270 degrees centigrade. 
270 to 315 degrees centigrade. 
315 degrees centigrade and above. 

For practical purposes there will be no need of reporting on all of 
these fractions. It will be sufficient to report on the fractions as follows : 

Below .200 degrees centigrade. 

200 to ,210 degrees centigrade. 

210 to 235 degrees centigrade. 

235 to 315 degrees centigrade. 

Above 315 degrees centigrade. 

Reports are to be made on individual fractions. In making such 
reports it is to be distinctly understood that these fractions do not nec- 
essarily refer to individual compounds. In other words, the fractions 
between 210 and 235 degrees will not necessarily be all napthalene, but 
will probably contain a number of other compounds. The distillation 
should be a continuous one, and should take about forty-five minutes. 
When any measurable quantity of water is present in the oil, the distil- 
lation should be stopped, the oil separated from the water, and returned 
to the retort, when the distillation should be recommenced and the 
previous readings discarded. In obtaining water-free oil, it will be 
desirable to free about 300 to 600 cc. of the oil by using a large retort 
and using 100 grammes of the water-free oil for the fin&l distillation. 
In the final report as to fractions a correction must be made of the 
amount of water remaining, so that the report may be made on the 
basis of a dry oil. 

Mr. Tillson : We will next hear from the Committee on Macadam Pav- 
ing Specifications, Mr. Leininger, Chairman. 

Mr. Leininger: (Reads report.) 

Mr. Chairman, I move the adoption of the report. 

Mr. Tillson : Moved and seconded that the report of the Committee as 
presented be adopted. Are you ready for the question? 

Mr. Connell : As I understood the report of the Committee, the state- 
ment was made that in the judgment of the Committee water- 
bound macadam should not be laid in municipalities such as are 
represented at this Convention. Am I correct, Mr. Chairman? 

Mr. Leininger: Yes. 

Mr. Connell: I think, then, that the report loses sight of two funda- 
mental principles that I believe govern the selection of pavements. 
One is the time, the place, and the pavement, dependent on the 
traffic and local or social conditions in connection with the streets 
or roadways where you intend to lay a specific type of pavement, 
and the second principle, the economic point of view. Now, I 
mink it is acknowledged by many engineers who have been study- 
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ing this question of bituminous pavements, that a well-constructed 
water-bound pavement with the proper surface treatment is often 
a more economical pavement than a pavement laid by the so-called 
penetration method. It has also been stated by many engineers 
that pavements have been laid by the penetration method that have 
not been justified, as a water-bound macadam well constructed 
and, if necessary, with a bituminous surface treatment, would have 
answered the purpose. I do not feel, speaking for the locality I 
represent, that this report should eliminate water-bound macadam. 
I am not going to offer any suggestion in the form of a motion 
that the Committee amend its report in this respect, but I would 
like to offer by way of suggestion to the Committee that an addi- 
tion be made to the report to the effect that where conditions are 
such that it would be more advisable to lay a water-bound mac- 
adam and if necessary treat it with a proper bituminous surface 
treatment, that that could be done according to the judgment of 
the engineer. I only offer this by way of suggestion. 

Mr. Leininger: Mr. President, I would like to say that this matter was 
gone into very thoroughly, and our Committee cannot agree that a 
water-bound macadam pavement, under any circumstances, is jus- 
tified under present conditions. 

Mr. Connell : I do not want to take up too much time, Mr. President, 
but suppose, for example, in a municipality such as the City of 
New York, where it is necessary to lay a pavement in outlying 
districts on roadways where a permanent construction is not de- 
sired for the simple reason that petitions will probably come in 
for regulating and grading, which will change the whole character 
of the roadway, I would like to ask this Committee, under those 
conditions, if it would advise laying this expensive type of pave- 
ment in preference to a water-bound macadam, which, with proper 
treatment, I claim would last an indefinite number of years on 
the character of roadway I refer to. There are, at least in 
my locality, any number of streets where we would not be justi- 
fied in laying bituminous pavements and also any number of road- 
ways that come under the head of the one I have just described 
where changes are liable to occur in the course of time, and there- 
fore we do not require a permanent form of construction. Water- 
bound macadam has been in existence a long time and this report 
does not even refer to the acknowledged fact that a well-built 
water-bound macadam pavement with a proper bituminous surface 
treatment is a suitable form of construction, when conditions jus- 
tify it. The point I am trying to bring out is, if you build a water- 
bound macadam for a bituminous surface treatment, it is desirable 
to finish the pavement up with a proper amount of surface screen- 
ings, and then open the street to traffic long enough to let it thor- 
oughly set. Then, after that, sweep the screenings from the pave- 
ment and apply the bituminous material. We have found this in 
many instances the most economic form of construction and have 
saved, I might add without exaggeration, large sums of money for 
the borough I represent by using this form of construction. On 
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some of our suburban residential streets where it is not desired 
to put down a permanent form of pavement, a water-bound mac- 
adam pavement with a proper bituminous surface treatment is a 
desirable pavement, and also on other streets which carry a large 
percentage of automobile traffic, for which we have not the money 
to lay a permanent form of construction, we have found it neces- 
sary to lay a water-bound macadam, which we open to traffic long 
enough to give it an opportunity to set, and then apply a bituminous 
surface treatment. This method of construction was used on the 
Grand Boulevard and Concourse, which receives a very heavy au- 
tomobile traffic, and has given very good service and is the only 
type of pavement we would be justified in using on that thorough- 
fare, as a number of changes will take place in a few years, due 
to the construction of the transverse roads. Another point to be 
considered is the question of funds; the City of New York, for 
example, is not in a position to provide a sufficient amount of 
money to lay first-class pavements on all the thoroughfares. I 
bring this up because I think the most important things to be con- 
sidered are the time, the place and the pavement, and the economic 
point of view. 

Mr. Tillson : You are speaking of a specific condition, whereas this re- 
port only refers to general conditions. 

Mr. Connell: I speak of that because this is the report of the Mac- 
adam Committee, and I hold and maintain that in most municipal- 
ities there is a place for water-bound macadam. 

Mr. Leininger : I would quite agree with Mr. Connell if he were look- 
ing for disappearing pavements, that a water-bound macadam pave- 
ment is a proper pavement to construct. 

Mr. Connell : I do not wish to give the impression that a water-bound 
macadam pavement is a disappearing pavement. I think many 
engineers who have studied this question for years have agreed 
that a water-bound macadam, properly treated, is suitable under 
certain conditions and could not be considered under those con- 
ditions a disappearing pavement. 

Mr. Tillson: Any further discussion? 

Mr. Sharples : I would like to ask the Chairman to read the first line 
of the coal tar. I think there is a typographical error. 

Mr. Leininger : "The coal tar cement shall be a residue of the distilla- 
tion of coal tar only, and shall be refined for the special purpose 
of making pavement." 

Mr. Sharples : That is all right. 

Mr. Pullar: I think the typographical error is a little further on. I 
think there is one. 

Mr. Klein : In the asphaltic cement. 
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Mr. Leininger: There is no term of expression "asphaltic cement'' that 
comes under the coal tar cement. 

Mr. Ki.ein: There is some place where you said "asphaltic cement'* 
where it should have been "bituminous cement." I think it is in 
the description of tests for the coal tar. 

Mr. Leininger: The tests are very short, I can read them over if there 
is any question about them. 

Mr. Brooke : Mr. Chairman, if there are any typographical errors in the 
report, I would like to ask permission to correct them. 

Mr. Tillson : I think it should be examined at once to see if there is 
an error. 

Mr. McKenna: I desire to ask that the Chairman of the Macadam 
Committee read that part of the report which has to do with elimi- 
nating of the macadam. What Mr. Conndl has said seems to 
me to have a certain amount of merit and in order to understand 
that I would like to have him read it again. 

Mr. Tillson : Let him get the other matter straightened out first. 

Mr. Sharples : We do not seem to find it now. 

Mr. Tillson : All right. Will you read the part Mr. McKenna asked 
for? 

Mr. Leininger: "Your Committee on Macadam Specifications begs to 
submit for your discussion and approval the appended specifica- 
tions for bituminous macadam pavement. Members of this Com- 
mittee unanimously agree that water-bound macadam pavement is 
not a proper pavement to lay for the following reasons." 

Mr. McKenna: I think that kind of clears the matter up; I think it 
sounds a great deal better. 

Mr. Connell: For a point of information, does it not still exclude 
water-bound Imacadam ? 

Mr. McKenna: No. 

Mr. Connell: Why not? The Committee specifically states that water- 
bound macadam is not a proper form of construction. I want to 
ask the Committee if it would not be advisable to include surface 
treatment in the specifications as well as the penetration method. 
There is only one method described. 

Mr. McKenna: Mr. Connell discriminates between water-bound mac- 
adam. He suggests oiling the water-bound macadam. That does 
not make a water-bound macadam. 

Mr. Connell: The Committee excludes the water-bound macadam sur- 
face treatments or any form of water-bound macadam construc- 
tion. 

Mr. Leininger: Yes. 
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Mr. Ash: In Kansas City we have something like 40 miles of water- 
bound macadam boulevards that we think are very fine. I agree, 
however, with the idea expressed by the Committee that there is a 
better pavement to be built than water-bound macadam, even when 
the price is considered; but the Committee did not touch one 
question which it seems to me will arise at some time or other in 
bituminous macadam, and that is the treatment of the surface of 
the pavement, a condition which will arise which will be similar 
to what happens with the water-bound macadam, that is, that 
bituminous macadam is not a dustless pavement ; and it seems to 
me it will have to be treated with some form of oil or some other 
means taken to meet the dusty condition which will develop. I 
don't know that I am opposed at all to the specification as sug- 
gested, but I would like to have the Committee's idea on that 
point if we could get that incorporated in some form into the rec- 
ord. 

Mr. Tillson: Does the Committee wish to say anything on that? 

Mr. Leininger: We have to repeat ourselves, Mr. President, when I 
state that we are unanimously agreed on this type of construction. 
Chicago has over 600 miles of macadam streets ; I am very sorry 
that there are that many miles there, because we are constantly 
replacing them and repairing them. I quite agree that if we have 
got the macadam streets a surface treatment is a proper repair, you 
might call it, but when you are building a new pavement and are 
considering initial cost, we do not believe you should build a 
water-bound macadam and then treat it with oil for the reason that 
it can be better done, as we have stated in our report, by using 
the penetration method. The cost, as brought out by Mr. Connell, 
of New York, or the saving, would seem to be enormous; but 
when you start to figure the cost of building a water-bound mac- 
adam street and then oiling it properly once or twice a year against 
the penetration method of macadam with a less thickness in the 
original construction and the small cost of maintenance, this 
amount of money is really negligible. 

Mr. Hittell: We, in the middle west, who build a great many pave- 
ments by special assessment, and in the instance of Chicago espe- 
cially, where the entire cost of the improvement is borne by the 
abutting property owners, including the intersections, it is very 
difficult for those in authority to sometimes override the request 
of the property owners as to the character of pavement they desire. 
In the Board of Local Improvements, which maintains and at- 
tempts to enforce the guarantee provision of its contracts, we pos- 
sibly have in the neighborhood of 100 miles of macadam roads. 
During and at the end of the guarantee period, the Board requires 
the contractor to re-surface the pavement, fill up the cup holes and 
put it in good condition. Mr. Leininger's department is called upon 
by the property owners, at the instance of the aldermen, to take 
care of the dust and the dirt of the street. He is importuned and 
does oil these streets, with the result that the contractor, in at- 
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tempting to bond the surface by adding new material and rolling 
at the end of his guarantee period, justly complains that he can- 
not make a good bond. I think that the recommendation of the 
Committee is eminently proper. 

Mr. White : I have one suggestion to make which may help the situa- 
tion a little. I do not make it in the form of a motion but as a 
suggestion to the Committee; where the statement is made that 
it is not a proper kind of pavement to construct, would it be per- 
missible to introduce the words "where a permanent wearing sur- 
face is desired," or something to that effect. 

Mr. Connell: That is just the point I wish to Tbring out, that water- 
bound macadam still has its place, and where we have the funds 
to build first-class pavements and require a permanent form of 
construction, naturally the best type of pavement should be laid; 
and I would go even further than this and say that a pavement 
better than a pavement laid by the penetration method should be 
laid, but I still think that a water-bound macadam has its place, 
and I would like to suggest to the Committee that that be taken 
under consideration. 

Mr. Tillson : Any further discussion, gentlemen ? Are you ready for 
the question? 

Mr. Kingsley : Mr. President, does this question carry with it the adop- 
tion or rejection of the report and the consequent macadam specifi- 
cation ? 

Mr. Tillson: It carries the adoption of the report of the Committee 
without any modification. 

Mr. Kingsley: In other words, if we adopt the report we recommend 
against any water-bound macadam as first-class construction un- 
der any circumstances? 

Mr. Tillson : Not under any circumstances, but we recommend against 
the construction of a water-bound macadam pavement for a per- 
manent pavement. We are considering permanent pavements and 
nothing else. 

Mr. Sherrerd: Does the Committee put in those words? 

Mr. Tillson : No, but I understand that it is the sense of their report 
whether they put it in or not, because when we .adopt standard 
specifications we are not adopting anything special, but it would, 
in my judgment, throw out any water-bound macadam as a pave- 
ment. 

Mr. Connell: If it is the sense of this meeting to only adopt specifica- 
tions for a permanent form of pavement, I withdraw my objec- 
tion, but I think this Association should cover all specifications 
for accepted types of pavements that will be required from time 
to time in municipalities. 
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Mr. Tillson: If they attempted to do that I am afraid they would need 
more time than Mr. Lewis' two and one-half days. 

Mr. Leininger : In order to clear up the matter I will amend the specifi- 
cations to read as follows: 

"The members of this Committee unanimously agree that water- 
bound macadam pavement is not a proper permanent pavement to 
lay for the following reasons :" 

Mr. Tillson : That is what I think was intended. Any further discus- 
sion, gentlemen ? Are you ready for the question ? If so, all those 
in favor of adopting the report and the specification as made by 
the Committee and amended, will please manifest it by saying 
"Aye." Opposed "No.'' The motion is carried unanimously. 

The following is the adopted 

REPORT OF THE COMMITTEE 

ON 

MACADAM PAVING SPECIFICATIONS. 

New Orleans, La., January 11, 1912. 

To the President and Members of the 
Association for Standardizing 
Paving Specifications. 

Your Committee on Macadam Specifications begs to submit for your 
discussion and approval the appended specifications for bituminous 
macadam pavement. Members of this Committee unanimously agree 
that water-bound macadam pavement is not a proper permanent pave- 
ment to lay for the following reasons : 

First — Since the introduction of the automobile this pavement will 
not withstand automobile traffic. 

Second — That bituminous macadam can be laid to withstand this traf- 
fic at a cost equal to water-bound macadam when the maintenance is 
taken into consideration. That water-bound macadam pavements on 
residential streets, unless properly sprinkled either with oil or water, is 
an objectionable pavement on account of dust for the abutting property 
owners, and unless a great deal of care is taken in sprinkling water, the 
road is injured to a large extent, and if oil is used it can better be done 
by original construction using a penetration method. 

In order to avoid confusion we ask that this type of road be known 
as bituminous macadam pavement, and. would suggest that pavements 
laid by the mixing method be referred to as bituminous concrete. We 
have held joint meetings with the Committee on Bituminous Concrete and 
have made a similar construction for the foundations that they have 
made for their type of road. We have used the same sizes of stone in 
order to standardize stone sizes as nearly as possible. We have added 
to our specifications of last year chemical requirements for the bitumi- 
nous binder, and we have attempted to make this agree as nearly as 
possible with the chemical requirements called for in the specifications 
recommended by the Committee on Bituminous Concrete. 
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BITUMINOUS MACADAM PAVEMENT. 
SUB-GRADE. 

The Contractor will be required to do all of the grading necessary to 
bring the surface to the proper sub-grade as determined by the lines 
and grades given by the Engineer. If the material at sub-grade shall be 
of an unstable character and unfit for foundation, the Contractor shall 
make such additional excavation as may be determined by the Engineer 
and refill with approved material. After all necessary grading has been 
done to bring the surface to sub-grade, the street shall be thoroughly 
rolled with an approved road roller weighing not less than ten tons. If 
settlement occurs, the depression shall be filled and then re-rolled until 
the surface is solid, uniform and parallel with the grade and cross- 
section of the finished pavement. All filling shall be free from animal 
or vegetable matter and of a character approved by the Engineer. In 
cases of spongy or yielding sub-grade, some other means besides ordinary 
rolling and sprinkling must be employed to obtain satisfactory com- 
paction of the sub-grade. In the case of loose, sandy soils, a small 
amount of cinders, gravel or fine crushed stone, spread over the sur- 
face, will often put it in a condition to be compacted under the roller. 
In the case of clay soils that puddle up and wave or creep under a con- 
tinued rolling, it is best to roll as dry as possible and to be sparing in 
the use of water when rolling the first layer of macadam. Cinders, 
gravel or stone screenings will often help in rolling such sub-grades. 

SUB-DRAINAGE. 

When the soil is of such a character that it retains an excessive amount 
of moisture, such as clays, subject to swelling or heaving under the action 
of frost, or sands, similar to quicksand, that do not aflford a ready 
natural drainage, sub-drains should be provided. 

These may be of two general kinds, first, tile drains of open porous 
material or vitrified tile, laid with open joints; second, trenches filled 
with broken stone, gravel, cinders, or other similar material. 

In some cases it may be sufficient to construct a sub-drain on each 
side of the roadway at or near the lines of the gutters, but when the 
soil is of a very wet nature, it may be advisable to lay additional lines 
of drains which may be in or near the middle of the roadway. This 
system of drains may be varied by diagonal lines of drains running 
from near the crown of the roadway to the gutters. 

In all cases the drains should have connections with the existing 
sewers, catchbasins, or inlets. 

MACADAM FOUNDATION. 

If the pavement is to be laid on a new macadam foundation, it shall 
be built according to the standard specifications for macadam, as follows : 

A total thickness of the macadam base will vary according to the 
character of soil, drainage, kind of stone available, etc. In general, the 
macadam base should be constructed of broken stone, which should be 
sound, hard and durable under traffic. The broken stone should be 
separatejd in diflferent sizes by screening the smaller sizes with the dust 
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being used to fill and bond together the larger sizes. The thickness 
of the base should be regulated by experience in constructing ordinary 
water-bound macadam roads, in similar situations, the total thickness 
of pavement, including wearing surface, being made the same or a little 
less than well constructed macadam. 

After the sub-grade has been properly prepared, spread a layer of 
clean stone passing a 3 to 3j/2-inch revolving screen and held on a 2-inch 
screen to a depth sufficient when thoroughly rolled to form about two- 
thirds of the total thickness of the base. The thickness of this layer 
should be regulated by laying on the sub-grade at proper intervals, 
cubical blocks of wood of the proper dimensions to give the desired 
thickness. Over this layer of stone spread with shovels stone screenings 
in sufficient quantity to fill the voids between the larger stone. The 
screenings should be spread gradually and thoroughly rolled with a 
road roller weighing at least ten tons during the process of spreading 
the screenings. As the screenings are worked into the coarse stone 
under the roller more should be added here and there when voids ap- 
pear. At first the rolling should be done dry until the stone appears to 
be well filled, then the surface should be well sprinkled and again rolled, 
the rolling and sprinkling continued until the layer of stone is thoroughly 
compacted and no more screenings can be forced in. Just enough 
screenings shall be used to fill and bond the stone, leaving no surplus 
screenings on the top. 

The above method may be varied by using the crusher run of stone 
without the addition of any other filler where the small sizes are not 
in excess. Also a filler other than stone screenings, such as bank 
gravel or sand, may be used in some cases where experience with 
the materials available show better results can be obtained. Under 
some conditions the character of soil and stone available may be such 
as not to require the use of any filler with the stone of the first course. 
The specification given, however, represents the best average practice 
where stone with bonding value, such as limestone, or trap rock, can 
be obtained. 

When the first layer of macadam is completed as specified, spread a 
second layer of clean stone passing a 2 or 2jE/2-inch screen and held 
on a 1-inch screen to a depth sufficient when thoroughly rolled to form 
the remaining one-third of the total thickness of the base. Over 
this layer of stone, spread evenly with shovels, stone screenings and roll 
with the application of water by sprinkling until the layer of stone is 
well bonded and firmly set in place. Just enough filler should be used to 
accomplish this purpose and not enough to form a layer or film over the 
surface of the stone. It is better not to fill the stone quite flush, leaving 
the coarse particles of stone slightly projecting, so as to have a coarse, 
grainy base, upon which to put th^ wearing surface. 

The thickness of the pavement, including base and wearing surface, 
should vary according to local conditions, and should be fixed by the 
Engineer in charge when all the varying conditions of soil, drainage, 
traffic and material of construction are understood. In general, a thick- 
ness of macadam base of eight inches, with a wearing surface of two and 
one-half inches, will be enough for any except the most adverse condi- 
tions, and a base of four to four and one-half inches with a wearing 
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surface of from one and one-half to two inches will meet the most 
favorable conditions of firm, unyielding soils and light traffic. 

TOP OR WEARING SURFACE COURSE. 

Upon the foundation shall be evenly spread stone which shall pass 
a 2j^-inch revolving screen and be retained upon a 1-inch revolving 
screen to a finished depth of 2^ inches. This course shall be dry- 
rolled with a road roller weighing not less than 10 tons until the in- 
dividual fragments have keyed together the surface, while even and 
conforming to the required crown, being left open or porous in order 
to allow the penetration of the hot bituminous binder. 

BITUMINOUS CEMENT. 

The bituminous cement may be either asphaltic cement or refined 
coal tar. 

ASPHALTIC CEMENT. 

The asphaltic cement may be prepared in the following manner: 

( 1 ) 1. — From refined natural asphalt ; 

2. — From the residue obtained in the careful distillation either 

with or without oxidation of asphaltic or semi-asphaltic 

petroleum ; 

3. — From any uniform combination of the preceding materials, 

together with a suitable flux, if flux be necessary, such 

combination being subject to the approval of the Engineer. 

Each bidder must state the nature and origin of the bitumen to be 

used by him, and further, shall submit samples of the bitumen with his 

proposal. 

The asphaltic cement shall pass the requirements designated below: 
Penetration shall be from 100 to 180 at 77 degrees Fahr. (the above 
penetrations are measured in 100 cms. with a No. 2 needle weighted 
with 100 grams acting for five seconds. 

(2) When 20 grams of the cement are maintained at a temperature 
of 325 degrees Fahr. for S hours in a tin box 2j4 inches in diameter, 
there must not be a volatilization of more than 3% by weight of the 
bitumen per cent nor shall the original penetration be reduced thereby 
over one-half. 

(3) The bitumen of the asphaltic cement shall yield upon ignition 
not more than 15 per cent of fixed carbon. 

The method of test employed is that recommended by the Committee 
on Coal Analysis of the American Chemical Society. 

(4) Of the bitumen of the asphaltic cement which is soluble in car- 
bon disulphide 98>4i% shall be soluble in carbon tetrachloride. In this 
test for carbons the asphaltic cement to be tested should be allowed to 
stand over night covered with purified carbon tetrachloride. The test 
to be performed in subdued light. 

(5) At 32 degrees Fahr. the bitumen of the cement shall have a 
penetration of not less than 8 when tested one minute with the needle 
weighted to 200 grams. , 

(6) The cement shall not flash at a less temperature than 350 degrees 
Fahr., New York State Closed Oil Tester. 
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COAL TAR CEMENT. 

The coal tar cement shall be a residue of the distillation of coal tar 
only, and shall be refined for the special purpose of making pavement. 

No mixture of hard pitch with the lighter oils of coal tar will be 
permitted. 

Its specific gravity shall be not less than 1.20 nor more than 1.29 at 
60 degrees Fahr. 

The melting point, determined by the cube method, shall be not less 
than 105 degrees Fahr., and not more than 115 degrees Fahr. 

It shall contain not less than 15%, nor more than 30% of free carbon 
insoluble in benzol. 

It shall be free from water as determined by distillation and shall 
show upon ignition not more than J4% of inorganic matter. 

No distillate shall be obtained lower than 338 degrees Fahr., and up 
to 600 degrees, not less than 5% and not more than 20% of distillate 
shall be obtained. The distillate shall be of a gravity of not less than 
1.03 at 60 degrees Fahr. The residue shall have a melting point of 
not more than 165 degrees Fahr. In making this distillation an 8 ounce 
glass retort shall be used and the thermometer suspended so that before 
applying the heat the bulb of the thermometer is one-half inch above 
the surface of the liquid. The melting point of the pitch shall be de- 
termined by suspending a one-half inch cube in a beaker of water one 
inch above the bottom. The temperature shall be raised 9 degrees 
per minute from 60 degrees Fahr. The temperature recorded the instant 
the pitch touches the bottom shall be considered the melting point of 
the pitch. In testing the original material the initial temperature shall 
be 40 degress Fahr. 

The binder shall be heated in an approved heater equipped with a 
fixed or portable thermometer which will clearly and accurately in- 
dicate the temperature of the binder. The bituminous binder shall be 
heated at not less than 250 degrees Fahr., not more than 324 degrees 
Fahr., and shall be uniformly distributed over the macadam by suitable 
appliances at a rate of not less than lJ/2 gallons to the square yard. 
Directly after application, clean trap rock or equally satisfactory stone 
chips free from dust and consisting of fragments which will pass a 1-inch 
screen and be retained upon a %-inch screen, shall be spread over the 
surface in sufficient quantities to fill the surface voids and prevent the 
binder from sticking to the wheels of the roller. Care shall be exercised 
not to apply more stone chips than will just fill the interstices, and any 
surplus material shall be swept from the surface as directed. The 
road shall then be rolled until solid, more stone chips or screenings being 
applied as required in order to maintain satisfactory conditions. 

A seal, flush, paint or squeegee coat of the hot binder shall be uni- 
formly distributed over the surface at a rate of at least Yz gallon to 
the square yard. Clean stone chips or screening such as previously de- 
scribed shall then be spread over this seal coat in just sufficient quantity 
to take up all excess of binder and form a smooth, well bounded surface 
when rolled. The road shall be rolled until smooth and firm and to 
the proper lines and grades. 

The stone must be dry and free from dirt or dust at the time of 
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applying the bituminous binders. The application of binder shall not 
be made when the atmospheric temperature is below 50 degrees Fahr., 
unless especially permitted by the Engineer. 

maintenance. 

The Committee recommends that the maintenance or guarantee pro- 
visions be governed by local conditions. Where the Engineer has proper 
control of drawing specifications, testing the material, inspecting the con- 
struction and maintaining the pavement, it is not deemed advisable to 
require a guarantee bond. In other cases, or in case of untried or ex- 
perimental materials of construction, it is recommended that guarantee 
provisions be inserted following along the lines indicated in the report 
of the Committee on Bonds and Guarantees. 

Other suitable contract or general specification clauses may be added 
as deemed necessary. 

Walter G. Leininger, Chairman, 

Assistant Superintendent Streets, Department 
of Public Works, Chicago, Illinois. 

Arthur S. Lewis, 

Secretary and Superintendent Lincoln Park 
Commissioners, Chicago, Illinois. 

W. T. Brooke, 

City Engineer, Norfolk, Virginia. 

Wright Smith, 

City Engineer, Mobile, Alabama. 

L. C. L. Smith, 

Consulting Engineer, Department of Public 
Works, Borough of Queens, New York City. 

Mr. Tillson : We will now have the report of the Committee on Bonds 
and Guarantees, which I understand will not take a great while, 
and I think we better finish that up tonight. 

Mr. Allen: At the request of Captain Hardee, who is Chairman of 
this Committee, I will read the report. 
(Reads report.) 
I move its adoption, Mr. President. 

Mr. Tillson: It is moved and seconded that the report as presented 
be adopted. 

Mr. Sherrerd: It seems to me that there are a great many blanks in 
the report that are not filled. As a report it is not a completed 
report on this question of g:uaranteei If we are going to wind up 
the Committee work at this session, would it not be well to try 
to arrive at some conclusion as to what should go in those sev- 
eral blanks? I believe from the general tenor of this report we 
can arrive at some conclusion for those blanks and not leave them 
open for another year. 
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Mr. Allen: We took that matter into consideration^ Mr. President. 
Personally, I was not well enough informed to undertake to fill the 
blanks. Such suggestions' as have been made to me seem to be 
too strict, and if put into practice would prevent the acceptance 
of pavements in good serviceable condition. One specification 
which I have in mind is that no part of the surface should be more 
than ^ inch below a straight edge 4 feet long. I do not know 
whether this is a practicable requirement, and hence it was sug- 
gested in our report that in order to reach an intelligent deter- 
mination of what constituted a material defect, a physical exam- 
ination should be made of existing pavements five years of age 
in the several cities. We did not consider it within the province 
of this Committee to attempt to determine the specifications gov- 
erning acceptance, and so state in the report. We did think it 
appropriate to suggest a form, and this was done, leaving the 
blanks complained of to be filled by the proper committee. 

Mr. Sherrerd: Well, Mr. Chairman, I still think there is some trouble 
with the Committee's suggestion that each engineer should investi- 
gate in his own city and try to come to a conclusion as to what 
condition the pavement should be in at the end of the guarantee 
period. This matter was pretty thoroughly discussed in the Amer- 
ican Society of Municipal Improvements, and that very phase of 
the question is one which to me is the most important. When we 
are gathered in this association we are attempting to create stand- 
ards; that is our principal object; and one of the advantages of 
such standards is that our fellow engineers throughout the coun- 
try can refer to the work of this association and say this or that 
feature of a specification or the condition of a pavement at the 
end of a guarantee is what has been the judgment of the engi- 
neers of the more important cities of the country, and this we 
feel justified in adopting should be the condition of our pave- 
ments at the end of the guarantee period. It is the consensus of 
opinion as to what condition a pavement should be in, and to my 
mind this would be tetter than each engineer arriving at his own 
individual judgment of the pavements in the immediate vicinity 
because we are not then adopting standards, and we are getting 
back to some of the troubles we had before we attempted to adopt 
standard specifications; and I would suggest, Mr. President, that 
the Committee be requested to submit, even after this convention, 
some figures to fill those blanks. I do not like to put this in the 
form of a motion, but I would like to see the Committee continued 
and given power to submit a supplemental report that might make 
this report on guarantees of more value to the cities of the country. 

Mr. Tillson: Do you mean previous to the publication of the proceed- 
ings? 

Mr. Sherrerd: Yes. 

Mr. White: There is one point foreign to that which has been under 
discussion. Referring to the consent of the contractor in making 
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openings, it would seem to me hardly a practical thing that the 
consent of the contractor or his representative should be secured 
before openings are made. I think that is a matter which should 
rest with the city government or the governing body entirely. The 
contractor should concede that as a right and there should be no 
further question, and there should be no necessity of securing the 
consent of the contractor to any openings. 

Mr. Campen : We have some provision in our contracts and specifica- 
tions, a similar clause in regard to the consent of the contractor. 
Now, in practical work the consent of the contractor each year is 
secured to issue permits during the year for opening any streets 
for sewer, water or gas. 

Mr. Hittell : Mr. Campen, suppose the contractor does not consent. 

Mr. Campen : We have never had any trouble along that line. 

Mr. Hittell : Have you ever had any fly-by-nights ? 

Mr. Campen: No. 

Mr. White: I still think, Mr. Chairman, that does not quite meet the 
case. Mr. Campen's statement that it has been customary in some 
places to secure the consent for one year. Why not secure the 
consent in advance in the contract for all openings that will be 
necessary to be made during the life of the guarantee? 

Mr. Sherrerd: I agree with Mr. White, Mr. Chairman. I think it might 
be a dangerous precedent to be required to get the consent of the 
contractor. It may affect the validity of the guarantee if you 
should fail to get consent. 

Mr. Ash : I fail to see the utility of that restriction. H it is necessary 
for the municipality to open a street, and it is presumed they will 
not open it unless it is necessary, the street will be opened notwith- 
standing the lack of consent of the contractor; and if it were a 
fact that the street could not be opened without the contractor's 
consent, I would certainly oppose placing that much prerogative 
in his hands. 

Mr. Allen : I wish Mr. Norton, of Buffalo, would speak in defense of 
his own proposition. 

Mr. Norton : I would say that one of the first things, when this Com- 
mittee was called together at the Chicago meeting, was an outline 
of the difficulties which the City of Chicago had had in the en- 
forcement of the guarantee provisions; and if I understood Mr. 
Standish correctly at that time, one of the difficulties they had met 
in court was that the city had taken possession beyond a reasonable 
amount of the pavement laid by the contractor, and had given per- 
mission for openings without the consent of the contractor. In 
the city of Buffalo we have worked a great many years where the 
city for its own purposes repaired sewers and work of that char- 
acter, or in case of emergency opens a guaranteed pavement, but 
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franchise corporations and plumbers are required to obtain their 
permit from the contractor, and we have never had any trouble 
whatever over that point in guarantees on our pavement. In a 
city the size of Chicago it might be difficult. In case the con- 
tractor refuses to give a permit to open the pavement, the city 
has a right to do it. What I understood from Mr. Standish was 
that the contractors should be given the largest possible amount 
of control that they might more easily be held on their guaran- 
tee. Mr. Hittell can correct me if I am wrong about the points 
outlined by Mr. Standish at the first meeting. This provision is 
offered in the report as a sugggestion which may be used. 

Mr. Hittell: I believe you are. Our contracts provide that the con- 
tractor shall repair the pavements for a stated price upon permits 
issued by the Department of Public Works. A permit is issued 
and a contractor is notified to whom the permit is issued and the 
amount of the deposit, the size of the opening and the location. 

Mr. Dutton : Our contracts provide that the city at any time it becomes 
necessary to open a street may do so. Public service corporations 
or others must obtain the consent of the contractor. Should the 
contractor refuse to give his consent, the contractor must open the 
street himself at a stated price. This has been in operation in the 
City of Minneapolis for fourteen years, and we have experienced 
no difficulty at all. Once in a while some contractor would not 
have a resident office and we had trouble in reaching him. That 
is a matter that has been settled by our courts. 

Mr. Tillson: When you do that do you relieve the contractor from 
maintenance of that portion ? Under the New York contracts the 
city can give permits for opening pavements at any time, and the 
contract also speciiies the price that the contractor will be paid for 
repairs. The way that works out is this : On a guaranteed pave- 
ment, if a plumber wants to make an opening in an asphalt pave- 
ment he goes to the contractor for his consent. He signs a guar- 
antee to relieve the contractor from any danger of settlement ; that 
is, if the pavement settles on account of his filling in his trench 
the plumber or corporation, whatever it is, must reimburse the 
contractor for replacing the pavement. If the contractor should 
refuse to give the permit, the City would give the permit, and un- 
der the contract the contractor would be obliged to replace the 
pavement at his own price. There is also a provision that after 
the contractor has been once paid for restoring an opening, he 
shall not be paid again, and that is the reason they require the 
plumber to reimburse them if there is any settlement afterwards. 

Mr. Allen : That is practically the same thing. 

Mr. Tillson : The same thing. The city pays the contractor a certain 
amount and that amount obliges him to maintain that opening for 
the rest of the guarantee period, no matter what it is opened for. 
Any further discussion, gentlemen? 
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Mr. Ash : I have known of combinations of plumbers to occur in such a 
fashion that all opening of streets was done practically by one con- 
cern. We have, for instance, in Kansas City, a combination of 
plumbers that if any plumber has to open a street he pretty nearly 
has to go to this combination of plumbers to have it done. If the 
contractor were not restricted in some way he might be lenient 
with this combination and make it a decided hardship on the other 
plumbers. That would necessitate rather a round-about way. 

Mr. Tillson : In the plan I outlined the contractor has nothing to do 
with it at all. 

Mr. Campen : There have been several cases in the West that came up 
recently in regard to the action and holding the contractor for the 
action of gas upion asphalt pavements, and also of steam escaping 
from the steam pipes. That matter, I think, is in the United 
States court at the present time. Have any of the gentlemen had 
any experience along that line, and what would be the consensus 
of opinion as to whether a contractor should be held on a guaran- 
teed street for the escape of gas ? 

Mr. Kingsley : I was going to say that Mr. Weatherford has had some 
experience of that kind in Memphis, and I know that this case was 
settled by the gas company, after being taken to the courts ; it was 
done outside by the gas company, relieving the contractor from the 
responsibility ; they would not stand the suit. 

Mr. Tillson : I think it would come to that. 

Mr. Klausmann : We have had some little trouble with the steam lines, 
but in every case we have been able to compel the corporation 
owing the plant to fix the pavement. 

Mr. Tillson : Any further discussion, gentlemen? If not, I will put the 
question. All those in favor of the motion to adopt the report of 
the Committee, please manifest it by saying "Aye ;" opposed "No." 

Mr. Sherrerd: "No." 

Mr. Tillson : The gentleman votes "No," and it will be necessary to call 
the roll. The Secretary will call the roll. 

Mr. Hittell: 

' Aberdeen, South Dakota No response 

Aberdeen, Washington No response 

Akron, Ohio No response 

Ardmore, Oklahoma No response 

Baltimore, Maryland No response 

Boston, Massachusetts No response 

Bridgeport, Connecticut No 

Buffalo, New York Aye 

Charleston, West Virginia Aye 

Chester, Pennsylvania No response 

Chicago, Illinois Aye 
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Columbus, Ohio No response 

Davenport, Iowa No response 

Dayton, Ohio No response 

Des Moines, Iowa No response 

DuLUTH, Minnesota No response 

Grand Rapids, Michigan Aye 

Harrisburg, Pennsylvania No response 

Indianapolis, Indiana Aye 

Kalamazoo, Michigan No response 

Kansas City, Missouri No 

Little Rock, Arkansas Aye 

Lynchburg, Virginia No response 

Memphis, Tennessee No response 

Milwaukee, Wisconsin No response 

Minneapolis, Minnesota No response 

Mobile, Alabama No response 

Newark, New Jersey No 

New Haven, Connecticut No response 

New Orleans, Louisiana Aye 

New York City Aye 

Norfolk, Virginia No response 

Omaha, Nebraska Aye 

Philadelphia, Pennsylvania No response 

Pittsburgh, Pennsylvania No response 

Portland, Oregon No response 

RAciNE, Wisconsin No response 

St. Louis, Missouri No response 

St. Paul, Minnesota No response 

Salisbury, North Carolina No response 

Salt Lake City, Utah No response 

South Omaha, Nebraska No response 

Spokane, Washington Aye 

Syracuse, New York : Aye 

Toledo, Ohio Aye 

Waukegan, Illinois No response 

3 "No;" 12 "Aye." 

The following is the adopted 

REPORT OF THE COMMITTEE 

ON 

BONDS AND GUARANTEES. 

New Orleans, La., January 11, 1912. 

To the President and Members of the 
Association for Standardizing 
Paving Specifications. 

Our report is founded on the theory that there is a difference between 
"Guaranty" and "Maintenance," and that we are authorized by the 
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Association to consider only the "guaranty" phase, and the bond or 
other surety for securing the faithful execution of this part of the con- 
tract. 

Cities which contemplate including in an original contract, provision 
for making repairs during some period exceeding that of guaranty, are 
advised that the report does not deal with the situation. 

We have considered only the matter of guaranty, by which we mean 
that the Contractor warrants or guarantees that the pavement, when laid 
with the best of workmanship and material, will endure without repairs 
for a certain period ; viz., that period usually designated as "maintenance'' 
in contracts. 

In order to cover a contingency that during this period of guaranty, 
the pavement may become out of condition through any reason other 
than an unexpected or an uncontemplated disturbance, there is recom- 
mended a description to be included in a specification of what constitutes 
"servicable condition" during the period of guaranty and upon its termi- 
nation, together with suitable provision for correcting defects by the 
city in the case of the Contractor's default. 

Your Committee has reviewed the work of previous committees of 
the Association and further discussed recent developments of the ques- 
tions involved. Generally speaking, the findings of the previous com- 
mittees are concurred in, and it is mainly matters of amendment and 
detail upon which we desire to report and make recommendations. 

The gist of the first report at Chicago was the recommendation that 
pavements of a perishable nature should be guaranteed for a period of 
five (5) years, and others of a more permanent character need not be 
guaranteed for more than one (1) year. In the latter class were in- 
cluded vitrified brick pavements. With respect to these, we feel that 
there would be better assurance of obtaining the best results without ad- 
ditional expense, if such contracts carried a guarantee for five (5) 
years, and we therefore recommend that in contracting for brick pave- 
ments, a provision be required that they be maintained for such a 
period. 

The second report, that of the New York meeting found that after 
meetings and correspondence, a number of Bonding Companies were 
apparently willing to forego the doing of any business based upon pave- 
ment guarantee, and declined to write ten (10) year bonds under any 
circumstances. However, in the interest of ensuring for the public the 
best that may be obtained, this Committee is still of the mind that a 
guarantee for such length of time as a pavement laid with the best of 
workmanship and materials will last without repairs, should be ex- 
acted in contracting for pavements. 

It believes, however, that there should be a specification included in 
the contract which shall describe the condition in which a pavement 
shall remain during the period of guaranty, and also in what condi- 
tion it should be at the termination of the guaranty period. We are 
not prepared to recommend the terms of this specification, and re- 
spectfully refer consideration of the same to the several committees on 
pavement specifications. We suggest, however, that the determination 
of the terms should be based upon practical examination of the actual 
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conditions of numerous pavements of similar nature and age through- 
out the country. 

Many of the cities, by reason of charter requirements, cannot legally 
introduce into any contract a provision which will result in the charging 
of any of the cost of maintenance upon the local property owners, since 
such cost is by law a charge upon the city at large. 

We think, therefore, that there should be a differentiation between the 
terms "guarantee" and "maintenance" and that provision of the con- 
tract relative to each should be made separate and distinct, if main- 
tenance is to be considered. Provision for maintenance need not be made 
if a period longer than five (5) years is to be exacted, since it has been 
fairly well demonstrated that any of the pavements now in common use, 
when properly made and laid, will last that long without repairs. 

A description in a specification therefore, of what shall be deemed, 
during the guaranty period and at its termination, to be an inferior 
condition of the pavement requiring correction, together with sufficient 
power reserved to the city to make such corrections in case of the 
contractors failure to do so, seems to be all that is necessary in the 
premises. 

The surety bond or cash reserve guaranteeing the execution of the 
terms of the contract and specification need be only of the usual simple 
form. 

We append the following tentative provisions which we recommend to 
be included as the form to be generally followed. 

1. Requirement in general specifications that the guarantee bond be 
furnished at the time of the execution of the contract. 

2. A simple form of bond requiring compliance with the terms of 
the specifications. 

3. A fair and full definition of the relative rights and obligations 
of both parties to the contract as to openings and unusual conditions, 
so that both may know their rights. 

4. In the specifications for each particular pavement, so far as 
practicable, a full definition of the condition in which the pavement must 
remain during, and be in, at the expiration of the guaranty period. That 
such definition should be based upon measurable or definable irregular- 
ities in wear, and not upon uniform or general wear, together with a 
limitation of the amount of repairs during the period of guaranty, be- 
yond which limitation necessary repairs shall be deemed to indicate 
a total failure requiring entire renewal within specified areas. 

Your Committee has not at hand sufficient definite information to 
make recommendations, but submits a section to be inserted under No. 
3 above, and an outline of definition applicable under No. 4, for de- 
termining fulfillment of the terms of guaranty applicable to one kind 
of pavement. We trust that sufficient information may be gathered in 
various cities along general lines" suggested, to make possible a definition 
of irregularities in a pavement at the expiration of guarantee, which 
shall be a just and practicable measure of the obligation assumed under 
a bond or cash retainer. 

We recommend that the form followed be, in the general specifications, 
a provision for furnishing a guarantee bond at the time of execution 
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of the contract, and a simple form of bond which requires compliance 
with the terms of the specifications. 

Following are suggestions of the matter which may be inserted under 
Nos. 3 and 4 above referred to. 

3. The Contractor shall have the right to replace the pavement where- 
ever cut or disturbed by others, and shall receive therefor a compensa- 
tion as follows: (make rate per yard for repairs, less than 5 yards, 5 
yards to 25 yards, 25 yards to 100 yards, and above 100 yards for 
the kind of payment. Such might be from 25% to 60% above the 
contract rate.) And in addition the actual cost of replacing improper 
back filling. 

The city shall have the right to open the pavement for its own pur- 
poses and to grant permission in case of emergency endangering public 
health or safety. In such cases the city shall pay the Contractor as 
above. 

The Contractor shall give consent to open this pavement to those law- 
fully entitled to do so, upon such reasonable restrictions as will ensure 
the payments above specified. In case the Contractor is not in the city 
or has no local representative or refuses such consent then the city 
may grant permission. 

Whenever the city opens or grants permission to open it shall forth- 
with notify the Contractor, when the trench is fit to repave, to repave 
such opening. 

The Contractor shall within days of the date of such notice or 

of the date any area for which he has given consent, is ready, repave 
such opening with the kind of pavement herein specified. In default 
of the Contractor to make such repairs within the specified time, the 

period from to excepted, the city may make such 

repairs either in full or in part, but the Contractor shall be in no wise 
relieved of his obligations because of such repair having been made by the 
city. 

Where any cut or opening made in this pavement in any block shall 
exceed — % of the" surface of the pavement in such block, then the 
guarantee as to that part disturbed by such opening shall terminate, 
and when such cut or opening shall exceed — % of such area, then the 
guarantee shall terminate as to such block. 

In case of the construction of a surface street railroad longitudinally 
in this pavement, the remaining period of guarantee for the space occu- 
pied by tracks shall terminate ; and for the part not disturbed, the remain- 
ing period of guarantee shall be reduced by one third (1-3) for a single 
track, and one half (yi) for a double track, within the longitudinal 
extent of such tracks. For crossings, curbs, and switches, guarantee 
shall terminate for the area disturbed only. 

4. Conditions of acceptance of asphalt pavements as for filling the 

terms of the guaranty; it shall not have more than lineal feet 

of cracks in each 100 square yards of surface. All cracks exceeding 

in width shall be deemed disintegration. The surface shall 

not hold water to a greater depth than inch. It shall not vary more 

than from a straight edge of feet long, applied in the 

direction of the length of the street. It shall not vary more than 

from a template cut to the original crown of the street. All disin- 
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tegrated parts shall be removed. When, during guaranteed period more 
than — % of the surface in any 300 lineal feet of street, shall have been 
repaired, it shall be deemed a failure of such 300 feet, which shall be 
resurfaced for acceptance. 

Methods of measurements and extent of unequal wear for other pave- 
ments are recommended to be along lines similar to those proposed 
above, and include such additional limitations as are applicable to its kind. 

All of which is respectfully submitted, 

W. J. Hardee, Chairman, 

City Engineer, New Orleans, La. 

Henry C. Allen, Vice Chairman, 

City Engineer, Syracuse, N. Y. 

George H. Norton, 

Engineer Commissioner, Buffalo, N. Y. 

Charles E. Norton, 

Member Board of Public Works, Grand 
Rapids, Mich. 

William A. Hogue, 

Consulting Engineer, Charleston, Va. 

C. A. Schrader, 

President Board of Public Works, Indianapo- 
lis, Ind. 

Mr. Tillson : On account of the lateness of the hour, and most of the 
members being tired, the report of the Asphalt Committee will be 
postponed until tomorrow evening at eight o'clock. 

Mr. Sherrerd : At the request of the Secretary, I would move that the 
question of the future dues of the cities and membership in this 
Association be referred to the Executive Committee with power 
to fix the dues. 

Mr. Tillson : It is moved and seconded that the question of reducing 
the dues of admission to the different cities be referred to the 
Executive Committee with power to act. Are you ready for the 
question? All those in favor of the motion, please manifest it by 
saying "Aye." Opposed, "No.'' The motion is carried. 

Mr. Kingsley: Would it be in order to bring up the resolution that 
was introduced at the first session? 

Mr. Tillson : I think it would be in order, surely, but I think it would 
be better to postpone it until tomorrow evening when we will have 
more time and probably a better attendance. 

Mr. Kingsley : Some of them are going away tomorrow evening and I 
thought it would be better now than then. 

Mr. Tillson : It depends on the Convention. 
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Mr. Sherrerd : A number of us have been talking of the work of the 
officers of the Association. We feel that there is one officer whose 
work has been incessant; and while we come here and work for 
two or three days, the Secretary-Treasurer has kept up the work 
of the organization throughout the entire three years he has held 
that office. The success that this Association has had is due prin- 
cipally to his efforts ; and the care with which he has handled the 
work of the Association and the receipts which the Association 
now finds on hand are also due to his efforts. Even the one little 
item of selling proceedings has netted the Association nearly 
$400.00. And I would move, Mr. President, that the Association 
appropriate to Secretary-Treasurer Hittell the sum of $500.00 for 
the payment of his individual work for the Association. 

Motion seconded by several. 

Mr. Tillson : You have heard the motion, gentlemen. Are you ready 
for the question? All those in favor of it manifest it by saying 
"Aye." Opposed, "No." The motion is carried. 

The meeting stands adjourned until tomorrow evening at eight 
o'clock. 

FRIDAY, JANUARY 12, 1912. 

8:00 P. M. 

Mr. Tillson : Gentlemen, you will please come to order. I will call for 
the report of the Committee on Asphalt Paving Specifications, Mr. 
Tonson, Chairman. 

Mr. Tonson: (Reads report.) 

On behalf of the Committee, I move its adoption. 

Mr. Tillson : It is moved and seconded that the report of the Committee 
as read be adopted. Are you ready for the question? 

Mr. Richardson: I would like to make one or two suggestions of a 
minor nature, and in order to gain an expression of the gentlemen 
here as to one or two provisions. I have no doubt, for purposes' 
of accuracy, the Committee will be willing to accept two modifi- 
cations which I have to propose. In Section 1, under the heading 
"Refined Asphalt," it is stated that "crude, natural, solid asphalt 
shall be construed to mean any natural mineral bitumen, either 
pure or mixed with foreign matter.'' To be strictly accurate it 
should read "to mean any natural solid, bitumen'' because as we 
know bitumen refers as well to natural gas and oil. It would 
merely make it more accurate ; it is really not an important point, 
but introduce the word "solid" between the words "natural" and 
"mineral." It is merely a point of extreme accuracy. 

Mr. Tonson : If the members of the Committee agree, I will make that 
change. 

Mr. Campen : I second the motion. 
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Mr. Tillson: It is so. moved and ordered. 

Mr. Richardson : In regard to the residual asphalts, it reads "By the 
careful distillation of asphaltic petroleum with continuous agita- 
tion." I think that all the producers of residual asphalt will agree 
that that should read "with continuous steam agitation," or did the 
Committee consider that? 

Mr. Cam pen : We considered that. 

Mr. Richardson : In the production of California residuum, they will 
agree that steam agitation is used and not air, because if air is 
used you will produce a blown oil. 

Mr. Tillson : Just a minute, gentlemen. 

Mr. Adam : That change was made at my suggestion because of the fact 
that the ductility now being limited, we may have to resort to 
methods of agitation other than steam. 

Mr. Richardson : Under the circumstances, if it meets the producers' 
ideas I will withdraw my suggestion. 

Under Section 2 there is a footnote which reads in this — I don't 
know whether it reads the same way now — "Combinations of as- 
phaltic bitumens having the ductility and other characteristics 
, above mentioned are admitted under Section 2." 

Mr. Campen: Where is that? 

Mr. Richardson : It is a note under Section 2. I bring this to the at- 
tention of the members of the Association present, because it 
was brought to my attention last summer that 

Mr.^ Klein : I did not quite understand that, Mr. Chairman. 

Mr. Tillson : Wait a minute, gentlemen. 

Mr. Richardson : In at least one city in the country under this pro- 
vision pavements were laid which contained such an excess of so- 
called semi-asphaltic residuum, that is to say, in the neighborhood 
of 60%, that the surfaces laid with this bitumen were very soft 
and very unsatisfactory under summer sun. It is no doubt a fact 
that in certain cases very satisfactory surfaces have been laid with 
the combination provided for, but the question is, whether that 
clause is universally applicable and whether it does not permit of 
the use in such an amount of residuum that the resulting surfaces 
are too soft under the heat of our strong summer suns. I have 
nothing particular to say on the subject myself except the obser- 
vations made in examining such pavements, but I bring it up to 
get the views of the members of the desirability of that clause 
without modification. 

I have one further point. It is provided that Portland cement 
or stone dust may be used as a filler. Of course, in a specifica- 
tion drawn in this general way that is quite proper ; but in offering 
a specification calling for bids, it would be entirely improper to 
put out a specification calling for Portland cement or stone dust, 
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because the cost of one is entirely different from the cost of the 
other. The use of Portland cement will increase the cost at least 
three cents per square yard. 

Mr. Campen : It would depend on the locality, would it not, Mr. Rich- 
ardson ? 

Mr. Richardson: To a certain extent, but it would increase the cost 
to a certain extent. Ground stone dust will cost in the neighbor- 
hood of $2.00 a ton, and Portland cement will cost much more 
wherever it is made. I am simply calling attention that in mak- 
ing an actual specification on which bids are to be submitted, it 
should be stated which class of material the bids should be sub- 
mitted on, or alternative bids made on the two materials. I think 
that those are the only points that come to my attention on the 
admirable specification which the Committee has presented. 

Mr. Tonson : Mr. Chairman, the point that Mr. Richardson has raised 
was considered by tlie Committee. 

Mr. Tillson: Which one, Mr. Tonson? 

Mr. Tonson : The point about Portland cement and stone dust, and it 
was considered that the engineer making the specification could 
make a selection and have the bid on the actual material to be 
used. 

Mr. Tillson : What about the other point ? 

Mr. Tonson : The mixed asphalts ? 

Mr. Tillson: Yes. 

Mr. Tonson : There are alternatives here, which I am looking for, which 
. would guard against the condition Mr. Richardson raised. I will 
find it and read it. There is a provision that "the proportion of 
the refined asphalt comprising the cement shall in no case be less 
than forty (40) per cent by weight." On that proposition we con- 
cluded that was the limit. 

Mr. Richardson : I would make a suggestion, if the Committee will ac- 
cept it, that this note should read "Combinations of asphaltic bitu- 
mens, having the ductility and other characteristics above men- 
tioned, are admitted under Section 2, but such combinations shall 
meet the approval of the proper municipal officer." It seems to 
me that this is too general in its present form. 

Mr. Campen: State that again, Mr. Richardson. 

Mr. Richardson : I would add to the note — that note now reads "Com- 
binations of asphaltic bitumens having the ductility and other 
characteristics above mentioned are- admitted under Section 2," 
"but such combinations shall meet the approval of the proper mu- 
nicipal officer." That is to say, the contractors shall not be per- 
mitted to go to a company producing an asphalt flux and say, "I 
want you to produce a flux with which I can combine a certain 
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percentage of solid native bitumen but \vhich I can use to such an 
extent, say 60%, that it will enable me to cheapen the character 
of my asphaltic cement." This will result in producing a pavement 
that will soften under a summer sun. I am merely offering that, 
I am not particularly interested in it except in so far as the asphalt 
industry is concerned in making a stable and suitable pavement 
under all circumstances. I merely offer it to the meeting with a 
view of getting the ideas of the gentlemen here assembled. I 
think, with the introduction of that clause, that in all cases "such 
combinations shall meet the approval of the proper municipal of- 
ficer," you will limit the use' of the flux to a proper amount, be- 
cause it is very difficult to say what will be regarded as a flux 
and what will not. 

Mr. Campfn : That is the point. 

Mr. Tillson : I would like to ask the Committee in what way they think 
it would restrict competition if that clause were left out altogether. 
My own idea would be to leave the clause out if it will not restrict 
competition, and I think you are taking a great many chances on 
it 

Mr. Kleeburg: I would like to call Mr. Richardson's attention to the 
fact that we have limited the susceptibility to change in temperature 
by limiting the maximum ductility ; that is, we have placed the max- 
mum ductility of 85 cm., which would prevent much of a change 
under the summer's sun. 

Mr. Richardson: Mr. Kleeburg is quite right in what he says; that 
clause will limit the thing to a certain extent, but I agree with the 
President's remark that that clause will be better omitted; but if 
not omitted, by being modified by saying that such combinations 
shall meet with the approval of the proper city official. I am not 
putting myself on record in an advisory capacity; it is a matter 
of no great importance to me what action is taken one way or the 
other, but I felt it my duty to bring it to the attention of the con- 
vention for what action they may see fit to take, in order to make 
it a matter of record. 

Mr. Kleeburg : It is the intention of the Committee to leave such con- 
siderations to the engineer in charge, and I would not agree to 
make any change. 

Mr. Tillson : It would seem to me if that clause were left in and left 
subject to the local authorities, that there would be danger of 
getting bad results, if the local authorities were not capable, 
which is liable to happen, and I would like to ask the Committee 
if they think that by leaving that out they would unduly restrict 
competition. 

Mr. Richardson : I brought the matter up because it has happened. 

Mr. Tillson : Yes, I know it ; so if we leave that out altogether will we 
unduly restrict competition? What asphalt would we cut out or 
be liable to cut out? 
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Mr. Tonson : I cannot s^e, Mr. President, that it would have the effect 
of limiting competition, and it was merely put in as a note. Per- 
sonally, I would be willing to leave it out entirely. 

Mr. Tillson: Any further discussion? 

Mr. Klein : Cannot the Committee take a vote on that and have it set- 
tled right here? 

Mr. Tillson: If they see fit. 

Mr. Campen: Mr. Chairman, I don't think it makes any difference 
whether it is in there or not. I take the position that Mr. Klee- 
burg does, that we have raised the ductility on the short asphalt 
and lowered it on the long asphalt, and it says that combinations 
of asphaltic cements having the ductility and other characteris- 
tics above mentioned, etc., so I do not see that it makes any dif- 
ference one way or the other. I will say that Mr. Craig wrote 
Mr. Richardson, and asked for his criticism, and the only criticism 
he made was on the ductility and we have raised the ductility ac- 
cording to his recommendation exactly. 

Mr. Tillson: Any further discussion? 

Mr. Smith: Can we have a roll call on that of the Committee? 

Mr. Tillson: That is up to the Committee* 

Mr. Smith : I think we may as well and find out. 

Mr. Tonson: If the Committee will make a motion to that effect I 
will put the motion. 

Mr. Smith : I move that it be stricken out. 

Mr. Tillson: Is this the Committee's action, now? 

Mr. Smith: Yes. 

Mr. Tillson : Then it has nothing to do with the convention ? 

Mr. Hittell: The Committee withdraws its report temporarily. 

Mr. Tonson : It is moved and seconded that this note be omitted from 
the report. Any comment on it ? Calling the roll : 
Mr. Smith, Aye. 
Mr. Klein, No. 
Mr. Babcock, Aye. 
Mr. Kleeburg, No. 
Mr. Bingham, No. 
Mr. Wirth, Absent. 
Mr. Hempelmann, Absent. 
Mr. Campen, No. 
The motion is lost. 

Mr. Tillson : Any further discussion, gentlemen ? Are you ready for 
the question ? 
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The question. 

Mr. Dumond : I believe that no temperature at which the surface mix- 
ture shall reach the street is specified. I believe in a specifi- 
cation of this nature this is important. I make that as a suggestion. 

Mr. Tonson : The minimum is put at 250 degrees. 

Mr. Dumond : There is no mention made of the temperature at which it 
shall arrive on the street; that is the temperature at which it 
shall leave the plant. 

Mr. Tonson : There is no mention made of the temperature at which it 
shall be put on the street. 

Mr. Bii^gham: In reply to Mr. Dumond's criticism, I would say that 
under ordinary conditions and where the time consumed in haul- 
ing did not exceed two or three hours, I think providing the wagons 
were properly covered, the loss in degrees of temperature would 
be so small as to cause no difficulty in getting proper compression 
when the mixture was raked and rolled. 

Owing to the fact, however, that weather and hauling conditions 
are oftentimes extraordinary, the minimum temperature at which 
the mixture be laid shall be 250 degrees. 

Mr. Tillson : If the gentlemen will simply talk this way so the steno- 
graphers will get what they say, if they want them to. Did I 
understand Mr. Dumond's suggestion to be that a minimum tem- 
perature be specified for reaching the street? 

Mr. Dumond: Yes, sir. 

Mr. Campen: The specification covers it. It says it shall leave the 
plant at a temperature between 250 and 325 degrees as suitable 
for the asphalt used. Possibly that might save time. 

Mr. Tillson: Does the Committee wish to make any change in that 
connection ? 

Mr. Tonson : So far, I should say that I do not see why such a limita- 
tion should be inserted. If the material arrives on the street too 
cold to be worked, it is easily ascertained, and I don't think it 
needs any regulation beyond what the inspector should require 
for proper working. 

Mr. Tillson: Any further discussion? 

Mr. Dumond : My only point in making the suggestion was that if any 
case should come up as to whether the material was too cold, speci- 
fying a minimum temperature would do away with that difficulty. 

Mr. Campen : The specification gives a limit of 250 to 325 degrees. In 
• cold weather the detailed specification used by each city should 
determine that. We cannot make detailed specifications for every 
climate. These are only general specifications in a way. 
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Mr. Weatherford: I feel that if you send this specification out, City 
Engineers who adopt it, will follow it as nearly as they can word 
for word, and in many cases they may have trouble with the 
contractors, w^ho will say that the load left the plant at the right 
temperature and deny the right to make them throw it out. This 
would probably only occur in case something happened to the 
wagon or the driver loafed on his job. In this case, technically, 
they might be able to make you use the load. 

I suppose all of us at times have trouble with contractors who 
take such advantage of the strict letter of the specifications. 

It seems to me that it would be much better to define the highest 
temperature that the asphalt shall leave the plant and the lowest 
temperature that the asphalt shall reach the street. 

Mr. Richardson : As a practical man, I might suggest that it shall reach 
the street at a temperature not more than 20 degrees lower than 
it left the plant. 

Mr. Cam pen : That would cover it. 

Mr. Hittell : How would the average inspector know at what tempera- 
ture it left the plant ? 

Mr. Richardson: That is provided for in the specifications. It shall 
leave the plant at a temperature of not less than 250 degrees. 

Mr. Hittell: I believe in the application of that you would find some 
trouble. There is little communication between the plant and the 
inspector. 

Mr. Campen : I believe, Mr. Chairman, you could put the limit down to 
225. You can rake any kind of material I know of at 225. If 
you want to put that in I have no objections. 

Mr. Klein : I think it is perfectly proper, so long as the temperature is 
required, to specify a certain degree below v/hich no material 
shall be accepted on the street. 

Question : Do you mean on the street ? 

Mr. Campen : I have no objection. 

Mr. Klein: I think 225 degrees is about right. 

Mr. Campen : I make that motion then. 

Mr. Tonson : If the Committee is agreeable, I will have that inserted. 
The report will then read : 'Tt shall leave the plant at a tempera- 
ture between 250 and 325 degrees Fahrenheit, as suitable for the 
asphalt used and on arrival at the street shall have a temperature 
of not less than 225 degrees." 

Mr. Klein: Subject to rejection below 225 degrees. 

Mr. Tillson : All you care about, as a matter of fact, is that it shall not 
be too hot when it leaves the plant, and that it shall be hot 
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enough when it reaches the street. Some one suggested that a 
high temperature when it leaves the plant and a low temperature 
when it reaches the street be specified. Is that what you want? 

Mr. Tonson: I thought that would be a better way to do it. "It 
shall leave the plant at a temperature not exceeding 325 degrees 
and delivered on the street shall have a temperature of not less 
than 225 degrees." Is that right? 

Mr. Campen : That is correct. 

Mr. Richardson : As a practical man, as I said before, you could not 
send a Trinidad asphalt or a Bermudez mixture from the plant 
at 225 degrees and use it on the street. 

Mr. Tillson : No, but you could some asphalts. 

Mr. Richardson : But this is a general specification. 

Mr. Tillson : You mean it must be higher than 325 degrees ? 

Mr. Richardson: Yes. 

Mr. Klein : I want to say that I had no reference to the high tempera- 
ture, but to the low temperature. 

Mr. Tonson: It is suggested that we change the clause to read as 
follows: "It shall leave the plant at a temperature between 250 
and 350 degrees, suitable for the asphalt used and shall be delivered 
upon the work at a temperature not less than 225 degrees Fahren- 
heit." 

Mr. Richardson : Just change those words instead of "at the plant" to 
"determined at the mixer." 

Mr. Campen : We determined that clause before that portion of it. 

Mr. Tillson: If it is the same as this, it says that the maximum 
temperature of the mixture at the plant shall in no case be greater 
than 325 degrees ; it does not leave any minimum. 

Mr. Campen: If you change one to 350, you will have to change the 
other to 250. 

Mr. Tillson : Suppose you took sand at 200 and asphaltic cement at 200 
and mixed them. If you do not specify a temperature for the mix- 
ture on the street, you can deliver under these specifications a 
mixture at 200. It is because this specification simply specifies a 
maximum for the sand and asphaltic cement, and then further 
the temperature for the mixture. The idea is that the sand should 
not be too hot nor the asphaltic cement too hot for the mix. It 
seems to me it is absolutely necessary to establish a temperature 
for your mixtures. 

Mr. Klein : That is the only question we had to decide on, the lowest 
temperature at which it should be delivered on the street; so I 
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would ask the Chairman of the Committee to read it over again 
so we decide on something. 

Mr. Tonson: The clause reads now, "It shall leave the plant at a 
temperature of between 250 and 325 degrees Fahrenheit, as suit- 
able for the asphalt used, and shall be delivered on the work at 
a temperature of not less than 225 degrees Fahrenheit." 

Mr. Klein : I move that the first clause be cut out and the fact stated 
that nothing shall be laid less than a temperature of 225 degrees 
and leave it to the asphalt man who lays the pavement. He 
knows the temperature best at which it shall leave the plant. 

Mr. Tillson : It strikes me that 225 degrees is a little low. 

Mr. Richardson: You could not lay Trinidad at 225. It would not 
make, a pavement. 

Mr. Hittell : He means that if it came there at 225 it would not make 
a pavement. 

Mr. Tonson: Mr. President, how would this clause do? To put it in 
this form: "It shall be delivered on the work at a temperature 
between 250 degrees and 350 degrees Fahrenheit,'' and let it go 
at that. 

Mr. Richardson: Delivered on the street at 225? 

Mr. Tillson: I think Mr. Klein is right in specifying a minimum 
temperature and let the maximum take care of itself, because 
you can not get it too high. 

Mr, Hittell: We reserve the right in our specification to refer to the 
methods of making tests on file in the various ofiices, and it seems 
to me that this clause might be covered in this same way. 

Mr. Klein: If you think like that, then it would be just as well to 
have no. specification at all. You expect us to make a report on 
it, and we tried our best, and I think a minimum temperature 
ought to be agreed on. If you can not make it 225, make it 
250; but as long as the gentlemen want a temperature specified, 
we may as well do it. 

Capt. Hardee: For a point of information and enlightenment; does 
any one take temperatures on the street? 

Mr. Tillson: Yes. 

Capt. Hardee : We do not here, but we do not have very cold weather, 
nor very long hauls; but is it a uniform practice in cities? I am 
asking for information. 

Mr. Tillson: Yes, I think it is. 
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Mr. Klein: Mr. Hittell says, and I know he is right, that 225 degrees 
is too low. You could not compress it properly. How would it 
be with 250 for the minimum? 

Mr. Richardson: I just suggested to Mr. Tonson and he will read 
you my suggestion. 

Mr. Tonson: "It shall be delivered upon the work at a temperature 
between 250 and 280 degrees Fahrenheit, as suitable for the asphalt 
used.'' 

Mr. Richardson: That is to say, you can lay California mixture at 
250; but to lay Trinidad well it ought to be 280. 

Mr. Tillson : Is that not to small a restriction, 30 degrees? 

Mr. Richardson: No. 

Mr. Bingham : Did I understand you to say that the maximum tem- 
perature delivered on the street would be 280? 

Mr. Tillson : No, the minimum. 

Mr. Bingham : I thought you said delivered on the street at a tempera- 
ture between 250 and 280. 

Mr. Richardson : No, at a minimum of 250 to 280, depending on the 
asphalt. 

Mr. Tonson: The word "minimum" is not in. 

Mr. Richardson: At a minimum of 250 to 280, depending on the 
character of the asphalt used. 

Mr. Klein : As long as the practical man is willing to raise the tempera- 
ture, I think the Committee will be willing to; I move now that 
the Committee take a vote on that. 

Mr. Richardson: I want to see my own end kept up the same as any 
one else. 

Mr. Tonson : Shall I ask the Committee to take a vote ? 

Mr. Tillson : That is lip to the Committee. 

Mr. Tonson : Is the Committee all agreed ? 

Mr. Klein: All agreed. 

Mr. Tillson : If there is no objection on the part of the Committee and 
no objection on the part of the meeting 

Mr. Hittell: How does it read now? 

Mr. Tonson: "It shall be delivered on the street at a minimum 
temperature of between 250 and 280 degrees Fahrenheit, as suitable 
for the asphalt usied." 

Mr. Hittell: That is indefinite. You want it used, not delivered, at 
that temperature. 



Digitized by 



Google 



136 Third Annual Report of the Association 

Mr. Tonson : When it is delivered it will be used, will it not ? 

Mr. Hittell : Not necessarily. It should be stated to apply at the time 
of dumping. 

Mr. Richardson : Mr. Hittell's point is well taken, in my opinion, and 
I would suggest that "as used on the street shall be," because 
that will keep your conrtactor up to the mark. 

Mr. Klein: "As laid on the street" would be better. 

Mr. Tonson : This is the clause as suggested : "As incorporated in 
the work it shall have a minimum temperature of between 250 
and 280 degrees Fahrenheit, as suitable for the asphalt used." 

Mr. Klein : I object to the word "incorporated." I do not think it is 
proper. Why do you not keep it "laid?" I think the Committee 
would be in favor of it. 

Mr. Leininger: There is quite a difference between being laid and 
rolled. Be careful, you might overlook something. 

Mr. Richardson : "As placed in the street" is proper. 

Mr. Tonson : The Committee has agreed to the clause reading this 
way: "As delivered and laid on the street it shall have a mini- 
mum temperature of between 250 and 280 degrees Fahrenheit, as 
suitabte for the asphalt used." 

Mr. Tillson : If there is no objection, that will be considered as in the 
report of the Committee. Any further discussion of the report? 
If not, I will put the motion as amended. 

The question. 

Mr. Tillson: All in favor of the adoption of the report as amended 
will please manifest it by saying "Aye." Opposed "No." The 
motion is carried and the report and specifications unanimously 
adopted; 

The following is the amended and adopted 



REPORT OF THE COMMITTEE 

ON 

ASPHALT PAVING SPECIFICATIONS. 

New Orleans, La.; January 12, 1912. 
To the President and Members of the 
Association for the Standardization 
of Paving Specifications. 

Gentlemen : We have the honor to submit herewith report of the Com- 
mittee on Asphalt Pavement. Your Committee sincerely regrets the ab- 
sence of Mr. Craig, Chairman of the Standing Committee of 1911. Mr. 
Craig devoted a great deal of time and labor during the year in prepar- 
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ing for the Convention, and the Committee keenly feels the loss of his 
valuable guidance and advice. 

Your Committee has attempted no radical changes in the specifications 
adopted by the last Convention, but has endeavored to make our recom- 
mendations more clear and specific. 

The Committee has given special consideration to the suggestions and 
criticisms submitted by the members of the Committee and others prior 
to the meeting, and have also considered the specifications adopted by 
the American Society of Municipal Improvements, at their recent meet- 
ing at Grand Rapids, Mich. 

Representatives of various companies interested in the production and 
sale of bituminous materials were invited to appear before the Commit- 
tee, and their criticisms of our specifications and suggestions were asked 
for and were given earnest consideration. 

Our conclusions were arrived at after discussion in open meeting and 
the consideration of all information available. 

We found it difficult to make specifications broad enough to cover all 
the climatic and local conditions in the large territory represented by this 
body. 

Certain asphaltic cements of low ductility or high penetration which 
have produced successful pavements would not be admitted under these 
specifications, and your Committee would suggest that their use be per- 
missable and advisable only when used under expert advice and when 
within the following limitations : 

(a) Asphaltic cements having a maximum penetration of 100. 

(b) Asphaltic cements not varying more than 125 in penetration be- 
tween 32 degrees F. and 115 degrees F. and having a ductility of not less 
than 6 centimeters at 77 degrees F. and not less than 2 centimeters at 32 
degrees F. 

In the use of asphalts and asphaltic cements of unknown quality and 
composition, the development of which has been very rapid, your Com- 
mittee advises the greatest practicable acquaintance with the method of 
distillation, refining and production. 

• iBecause the use of asphalt blocks and rock asphalt is local, rather than 
general, your Committee does not feel that it should provide specifications 
to cover these materials at this time, and have, therefore, withdrawn 
from our report of 1911 that part relating to asphalt blocks and rock 
asphalt. We would not hesitate tp admit their use under expert advice, 
as these materials have been successful in certain localities. 

Your Committee desires to thank the gentlemen who have kindly ap- 
peared before them for their valuable suggestions and advice. 

SPECIFICATIONS. 

REFINED ASPHALT. 

The refined asphalt to be used for paving mixtures herein required 
shall be derived in the following manner: 
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1. By heating, if requiring refinement, crude, natural, solid asphalt, 
to a temperature of not over 450 degrees F., until all the water has been 
driven off. Crude, natural, solid asphalt shall be construed to mean any 
natural mineral bitumen, either pure or mixed with foreign matter, 
from which through natural causes in the process of time the light 
oils have been driven off until it has a consistency harder than 100 pene- 
tration at 77 degrees F. At least 98j4 per cent of the contained bitumen 
in the refined asphalt which is soluble in cold carbon disulphide, shall be 
soluble in cold carbon tetra chloride. In no case shall such asphalt be 
prepared at the refinery with any product not hereinafter provided for. 

2. By the careful distillation of asphaltic petroleum with continuous 
agitation until the resulting bitumen has a consistency not harder than 
30 penetration at 77 degrees F. 

(a) All shipments of material shall be marked with a lot number and 
penetration, and ten samples taken at random from each lot shall not 
vary more than 15 per cent from the average penetration, providing no 
part of any shipment shall be below 30 penetration at 77 degrees F. 

(b) The solid bitumen so obtained shall be soluble in carbon tetra 
chloride to the extent of 98j4 per cent. 

(c) When 20 grams of the material are heated for five (5) hours at 
a temperature of 325 degrees F. in a tin box 2j4 inches in diameter, 
after the manner officially prescribed, it shall not lose over 5 per cent by 
weight nor shall the penetration at 77 degrees F. after such heating be 
less than one-half of the original penetration. 

(d) The solid bitumen at a penetration of 50 shall have a ductility 
of not less than 20 centimeters nor more than 85 centimeters at 77 degrees 
F. If the penetration varies from 50 an increase of at least 2 centime- 
ters in ductility will be required for each 5 points in penetration above 
50, and a corresponding allowance will be made below 50 penetration. 
This test shall be made with a briquette of cross-section of one square 
centimeter, the material being elongated at the rate of 5 cms. per min- 
ute. (Dow Moulds.) 

Note : Combinations of asphaltic bitumens having the ductility and 
other characteristics above mentioned are admitted under Section 2. 

3. Refined asphalt produced by combining crude natural asphalt with 
either of the following : 

(a) Residuums obtained by the distillation of petroleum oils as speci- 
fied under fluxes. 

(b) Asphalts obtained by the distillation of petroleum oils as speci- 
fied. 

In the use of these mixtures of refined asphalts for asphaltic cement, 
only asphaltic or semi-asphaltic fluxes shall be used, except in those cases 
where the solid natural asphalt is of such character that when mixed with 
paraffine flux without the addition of any other material, it will produce 
an asphaltic cement complying with the requirements set forth under that 
head. In such cases any of the fluxes elsewhere specified may be used. 

The preparation and refining of all asphalt admitted under these speci- 
cations shall be subject to such inspection at the paving plant and refin- 
eries as the (proper city official) may direct. 
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FLUX. 

The fluxing material may be a paraffine, a semi-asphaltic or an asphal- 
tic residue which shall be tested with and found suitable to the asphalts 
to be used. 

The residuums must have a penetration greater than 350 degrees with 
a No. 2 needle at 77 degrees F. under 50 grams weight for one second. 

All residuums shall be soluble in cold carbon tetra chloride to the 
extent of 99 per cent, and must remain soft after heating for 5 hours at 
400 degrees F. 

(a) The paraffine residuum shall have a specific gravity of 0.92 to 
0.94 at 77 degrees F. It shall not flash below 350 degrees F. when tested 
in the New York State Closed Oil Tester, and shall not volatilize more 
than 5 per cent of material when heated 5 hours at 325 degrees F. in a 
tin box 2j4 inches in diameter, as officially prescribed. The residue after 
heating shall flow at 77 degrees F. and shall be homogenous and shall 
show no coarse crystals. 

(b) Semi-asphaltic residuum shall have the same general character- 
istics as paraffine residuum except that it shall have a specific gravity of 
0.94 to 0.98 at 77 degrees F. 

(c) Asphaltic residuum shall have the same general characteristics as 
paraffine residuum except that the specific gravity shall be not less than 
0.98 nor more than 1.04 at 77 degrees F. The asphaltic residuum after 
evaporation at 500 degrees F. to a solid of 50 penetration shall have a 
ductility of not less than 30 cm. (Dow Method). 

asphaltic cement. 

The asphaltic cement prepared from materials above designated shall 
be made up from the refined asphalt or asphalts, and the flux, where 
flux must be used, in such proportions as to produce an asphaltic cement 
of a suitable degree of penetration. The proportion of the refined asphalt 
comprising the cement shall in no case be less than 40 per cent by 
weight. 

When the weight of flux in the asphaltic cement prepared from solid 
natural asphalt exceeds 25 per cent thereof, asphaltic or semi-asphaltic 
flux shall be used. 

Refined asphalts and flux comprising the asphaltic cement shall, when 
required, be weighed separately in the presence of the authorized inspect- 
ors or agents of (proper city official). 

Refined asphalts and flux used in preparing the cement shall be melted 
together in a kettle at temperature ranging from 250 degrees to not over 
375 degrees Fahr. and be thoroughly agitated when hot by air, steam or 
mechanical appliances, until the resulting cement has become thoroughly 
mixed into a homogenous mass. The agitation must be continued during 
the entire period of preparing the mixtures. Cement shall always be 
of uniform consistency, and if any portion should settle in the kettle 
between intervals of using the same, it must be thoroughly agitated be- 
fore being drawn for use. 

(a) The asphaltic cements shall have a penetration of from 40 to 
75, which shall be varied within these limits to adapt it to the particular 
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asphalts used in the paving mixture and to the traffic and other con- 
ditions. 

(b) When 20 grams of the asphaltic cement of the penetration to 
be used in the paving mixture shall be heated for five (5) hours at a 
temperature of 325 degrees Fahr., in an oven as officially specified, there 
must not be volatilized more than 5 per cent of the bitumen present, nor 
shall the penetration at 77 degrees Fahr. after such heating be less than 
one-half of the original penetration. 

(c) A briquette of the asphaltic cement when at a penetration of 50 
having a cross section of one square centimeter shall elongate. to the 
extent of not less than 20 centimeters nor more than 85 centimeters at 
77 degrees Fahr. If the asphaltic cement as used in the paving mixture 
varies from 50 penetration, an increase of at least 2 centimeters in 
ductility will be required for each five (5) points in penetration above 
50, and a corresponding allowance will be made below 50 penetration. 
(Dow Moulds.) 

sand. 

The sand shall be hard-grained and moderately sharp. It shall be so 
graded as to produce, in the finished surface mixture, the mesh require- 
ments elsewhere specified. It shall contain not to exceed 6 per cent 
of sand that will pass a No. 200-mesh sieve. 

■ BINDER stone. 

Stone or gravel to be used for asphaltic concrete binder shall be hard 
and durable, free from all foreign substances, and of uniformly varying 
sizes, from one inch down. 

asphaltic concrete binder. 

Asphaltic concrete binder shall be made as follows : The binder stone 
and sand as above specified shall be heated to from 200 to 325 degrees 
Fahr. in suitable appliances. Stone and sand shall be measured off sepa- 
rately and then be mixed, with sufficient asphaltic cement prepared as 
heretofore specified, in such proportions that the resulting aggregate will 
contain by weight material passing a No. 10-mesh screen, between 25 
and 35 per cent, and bitumen in quantity from 5 to 8 per cent of the 
entire mixture. Binder thus prepared shall be a compact mass contain- 
ing a minimum of voids. With the permission of (proper city officials) 
when available, old asphaltic surface paving mixtures may be used in 
combination with the binder stone, such mixtures having been pre- 
viously crushed or disintegrated and augmented with at least 1 per cent 
of fresh asphaltic cement, so that when combined, the resulting binder 
shall form an equally compact mass and correspond as to aggregate pass- 
ing a No. 10-mesh screen and its contained percentages of bitumen with 
the requirements for the mixture previously specified. 

NOTE: Inasmuch as the percentage of bitumen in the binder will 
depend upon the grading of the aggregate, the proportion of the ma- 
terials used in the above may be varied by (authorized city official) but 
not only within the limits designated. 
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LAYING ASPHALTIC CONCRETE BINDER. 

The asphaltic concrete binder shall be brought to the work in wagons 
covered with canvas or other suitable material, and upon reaching the 
street shall have a temperature of 200 to 325 degrees Fahr. It shall be 
placed upon the street and raked to a uniform surface to such depth that, 
after being rolled and thoroughly compacted, it shall have an average 

thickness of inches. The surface, after compression, shall show 

at no place an excess of asphaltic cement, and any spot covering an 
area of one square foot or more showing an excess of asphaltic cement, 
shall be cut out and replaced with other material. Smaller spots may be 
dried by the use of stone dust and smoothers. Any asphaltic concrete 
binder broken up during (he process of laying must be removed and 
replaced with new material. No more binder shall be laid at any one 
time than can be covered by two days' run of the paving plant on surface 
mixture. 

ASPHALTIC SURFACE MIXTURE OR WEARING COURSE. 

The surface mixture shall consist of asphaltic cement, Portland cement 
or stone dust, and sand proportioned by weight so that the resulting 
mixture will contain average proportions of the whole mixture as 
follows : 

Bitumen soluble in cold carbon disulphide 9.5 to 13.5% 

Portland cement or stone dust passing a No. 200 sieve. . .10.0 to 15.0% 

Sand passing a No. 80 sieve 18.0 to 36.0% 

Sand passing a No. 40 sieve 20.0 to 50.0% 

Sand passing a No. 10 sieve 8.0 to 25.0% 

Sand passing a No. 4 sieve , up to 10,0% 

The item designated as "Portland cement or stone dust passing a 
No. 200 sieve" within the limits named herein, includes in addition to 
the Portland cement or stone dust fine sand passing a No. 200 sieve 
not exceeding a 4}^ per cent of the total mixture, and such 200 mesh 
mineral dust naturally self-contained in the refined asphalt. 

Sand and asphaltic cement shall be heated separately to about 300 
degrees Fahr. The maximum temperature of the sand at the mixers 
shall in no case be in excess of 375 degrees Fahr. and the maximum 
temperature of the asphaltic cement shall not exceed 325 degrees Fahr. 
at the discharge pipe. The Portland cement or stone dust shall be mixed 
with the hot sand and in the required proportions, aiid then these shall 
be mixed for at least one minute with the asphaltic cement at the re- 
quired temperature, and in the proper proportions, in a suitable apparatus 
so as to effect a thoroughly ho^iogenous mixture. 

The proportion of asphaltic cement shall at all times be determined 
by actual weighing with scales attached to the asphaltic cement bucket. 

The Portland cement or stone dust and sand must also be weighed 
unless a method of gauging approved by the (authorized city official) 
shall be used. 

The contractor shall furnish every facility for the verification of all 
scales or measures. 
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The sand gradings and bitumen may be varied within the limits desig- 
nated in the discretion of (proper city official). 

LAYING THE WEARING SURFACE. 

The asphalt wearing surface shall be hauled to the work in wagons 
provided with a canvas or other suitable cover. As placed in the street 
it shall have a minimum temperature of 250 degrees to 280 degrees 
Fahr., as suitable for the asphalt used. It shall be dumped at such 
distance from the work that all the mixture must be turned and dis- 
tributed to the place where it is to be raked, and shall be spread, while 
hot, to such depth upon the asphaltic Concrete Binder, which must be 
thoroughly dry, free from leaves or other foreign matter, that after 
receiving its ultimate compression by rolling, it shall have an average 

thickness of inches. The initial compression shall be effected by 

means of a small roller, after which a small amount of mineral dust 
shall be swept over the surface. Final compression shall be effected by 
a roller of not less than 200 pounds per inch tread. The rolling shall 
be carried on continuously at the rate of not more than 200 square yards 
per hour. 

NOTE : All tests herein provided must be conducted according to 
official methods on file in the office of the (proper official). 

All penetrations indicated herein, unless otherwise specified, refer to 
the depths of penetration in hundred centimeters of a No. 2 cambric 
needle weighted to 100 grams at 77 degrees Fahr. acting for 5 seconds. 

STANDARD METHOD FOR CARBON TETRA CHLORIDE TEST. 

Weigh off one gram of material. Cover with 200 c. c. carbon tetra 
chloride, in Erlenmeyer flask, about 4 :00 o'clock in the afternoon. Allow 
to stand over night in dark cupboard. Next morning at 10:00 o'clock, 
Gooch crucible with felt is weighed, and solution poured through. Wash 
with carbon tetra chloride, dry at 100 degrees Centigrade and weigh. 

REQUIREMENTS AS TO CONDITION OF PAVEMENT AT EXPIRATION OF 

GUARANTEE. 

Just before the expiration of the guarantee period, the contractor 
shall, at his own cost and expense, make such repairs as may be ordered 
by the (proper city official) and as may be necessary to produce a pave- 
ment which shall : 

1. Conform substantially in contour to the pavement as first laid. 

2. Be free from cracks or depression showing disintegration of the 
surface mixture. 

3. All settlements of surface of the pavement holding water or other 
settlements showing a variation in elevation of three-eighths (^) 
inch or more from the edge of a two-foot straight edge must be 
brought to conform to the true crown and grade of the pavement. 

4. Contain no disintegrated surface mixture. 

5. Have a foundation free from cracks or defects, which are evidenced 
by disintegration or subsidence of the surface mixture. 
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6. Whenever the repairs necessary to be made at the expiration of the 
guaranty period in accordance with this section shall amount to more 
than fifty (50) per cent of the surface of any one block, the entire 
pavement on that block shall be taken up and relaid in accordance 
with these specifications. 

Respectfully submitted, 

George W. Tonson, Chairman, 

Chief Engineer, Dept. Public Service, To- 
ledo, Ohio. 

Clayton F. Smith, 

Member Board of Local Improvements, Chi- 
cago, 111. 

Otto H. Klein, 

Director, Standard Testing Laboratory of 
the City of New York. 

C. E. P. Babcock^ 

First Assistant Engineer, Buffalo, New York. 

Felix Kleeberg, 

Chemist, Bureau of Highways, Borough of 
Manhattan, New York City. 

F. N. Bingham, 

City Chemist, Spokane, Washington. 

Adam Wirth, 

Chemist, Municipal Repair Plant, New Or- 
leans, La. 

W. L. Hempelmann, 

Engineer Bituminous Roadways, St. Louis, 
Missouri. 

Geo. L. Campen, 

Assistant City Engineer, Omaha, Nebraska. 

Mr. McKenna: I make a motion that the report of the Committee 
on Stone Block Paving Specifications be taken from the table 
and reconsidered. 

Mr. Tillson: Moved and seconded that the vote whereby the report 
of the Committee on Stone Block Paving Specifications was 
adopted be reconsidered. 

Capt. Hardee: For what purpose? 

Mr. Tillson : The gentleman wants to make a little correction. 

Question : Can it be done right away ? 

Mr. Tillson : Any discussion ? ,. If not, all those in favor of the motion 
to reconsider, please manifest it by saying "Aye." Motion carried. 

Mr. McKenna : I wish to say that the amendment as intended is made 
with the approval of the entire committee. In paragraph 2, under 
the head "Sub-foundation," the third line, the following addition 
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is desired : "Where such extra fill exceeds five cubic yards in total 
quantity, payment shall be made for the excess." 

Mr. Tillson : Now will you read the whole sentence, Mr. McKenna? 

Mr. McKenna: "Any soft and spongy material below the subgrade 
shall be removed and filled, as directed by the engineer, with sand, 
gravel or other material satisfactory to the engineer, and thoroughly 
rammed or rolled. Where such extra fill exceeds five cubic yards 
in total quantity, payment shall be made for the excess." 

Mr. Tillson: If there is no objection, that will be considered a part 
of the Committee's report. Are you ready for the question on the 
adoption of the Committee's report? If so, all in favor please 
say "Aye." Opposed "No." The motion is carried. 

Mr. Weatherford: Mr. Secretary, will you please read this resolution 
which I offer? 

Mr. Hittell: Reads: "RESOLVED, That we heartily approve the 
efforts of the Bureau of Standards of the U. S. Government in 
undertaking research work into the stresses, strains and vibrations 
of traffic upon streets and pavements and the relation and effect 
of street car traffic upon the same, and express the hope that 
Congress will provide for a continuance of the same ' and will 
furnish data to the public from which a more perfect understand- 
ing of street problems will be realized, and that every' delegate 
to this meeting be requested to present this matter directly to 
the representative in Congress from his district." 

Mr. Tillson: Moved and seconded that the resolution be adopted. 
Are you ready for the question ? 

The question. 

Mr. Tillson: If so, all those in favor of the motion manifest it by 
saying "Aye." Opposed "No." The motion is carried. 

Is the Committee on Nominations ready to report ? 

Mr. Norton : In the absence of the Chairman of the Committee, Mr. 
Murray, I present the report at his request. 

New Orleans, January 12, 1912. 

To the President and Members of the 

Association for Standardizing Paving 
Specifications. 

Your Committee appointed to nominate Officers for the year 
1912, have the honor to recommend the following names: 

In making nominations, the Committee considered it advisable 
to nominate only delegates present at this Convention, for the 
different offices to be filled. 
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Capt. W. J. Hardee, City Engineer, New Orleans, President. 
Nelson P. Lewis, Chief Engineer, Board of Estimate and 

Apportionment, New York, First Vice President. 
Geo. W. Tonson, Chief Engineer, Dept. of Public Service, 

Toledo, O., Second Vice President. 
Nicholas E. Murray, Supt. of Sidewalks, Board of Local 

Improvements, Chicago, Third Vice President. 
L. R. Ash, City Engineer, Kansas City, Fourth Vice President. 
John B. Hittell, Chief Engineer of Streets, Board of Local 
Improvements, Chicago, Secretary-Treasurer. 
Respectfully submitted, 
N. E. Murray, 

Supt. Sidewalks, Board of Local Imps. 
Chicago. 
Geo. H. Norton, 

Deputy Engineer Commissioner, Buffalo. 
J. H. Weatherford, 

City Engineer, Memphis. 
F. N. Bingham, 

Paving Chemist, Spokane. 
Geo. S. Smith, 

Commissioner of Public Works, New 
Orleans. 

Mr. TiLLSON : You have heard the report, gentlemen. What action will 
you take regarding it ? 

Mr. Norton : I move the adoption of the report. 

Mr. Tillson : Moved and seconded that the report be adopted. All in 
favor of it please manifest it by saying "Aye." Opposed "No." 
The motion is carried. 

Mr. Allen : Mr. President, I move that the Secretary be authorized to 
cast the ballott. 

Mr, Tillson : Moved and seconded that the Secretary be instructed to 
cast the vote of the Association in accordance with the report of 
the Committee. Are you ready for the question ? All in favor of 
the question, please manifest it by saying "Aye." Opposed "No." 
The motion is carried. 

Mr. Hittell : The ballot is so cast. 

Mr. Tillson : The Secretary reports the ballot cast. 

If you will remember, gentlemen, the report of the Executive 
Committee, at the first session, suggested the question of what 
should be done about further meetings. That matter should 
properly be taken up now, and in order to get it properly before 
the Convention, it will be necessary to make a motion of some kind 
in regard to the next meeting. Although we have met annually 
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there is nothing in the Articles of the Association that says when 
we shall meet, and that should be decided one way or the other. 
Will some one make a motion of some kind in order to get it 
before the house ? 

Mr. Kingsley : This matter came up before the Association, I believe, 
in New York, and was discussed more or less generally, and I think 
referred to the Executive Committee at that time. It was discussed 
off and on the floor and between times, and in order to get the 
matter before the house for discussion tonight, I move that the 
question of the next meeting be referred to the Executive Com- 
mittee of the Association; I mean the time of the meeting — ^time 
and place. 

Mr. Tillson : Let us have them separate. I will have to declare out of 
order such a motion. That would be all right if you want to refer 
it. 

Mr. Hittell: Will the gentleman kindly withdraw his motion for a 
moment ? 

Mr. Kingsley : Yes. 

Mr. Hittell: Mr. President, I move you that it is the sense of this 
meeting that the Association continues its existence. 

Motion seconded. 

Mr. Tillson : Moved and seconded that it be the sense of this meeting 
that the Association continue its existence. Are you ready for the 
question ? 

The question. 

Mr. Christ : I move we vote by cities. 

Mr. Tillson : We will call the roll if you wish. The Secretary will" call 
the roll, and I will say, that we will call the roll as a member with- 
out any regard^ to whether the delegates have been here. The 
number present will decide the vote of the City. 

Mr. Hittell: 

Aberdeen South Dakota Absent 

Aberdeen Washington Absent 

Akron Ohio Absent 

Ardmore Oklahoma Absent 

Baltimore Maryland Absent 

Boston Massachusetts Absent 

Bridgeport Connecticut Aye 

Buffalo New York Aye 

Charleston West Virginia Absent 

Chester Pennsylvania Absent 

Chicago Illinois Aye 
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Mr. Smith : Voting for that, I would like to say I am in favor of it, 
but I think the Committees ought to be appointed at an early 
date so they can get the subject matter in hand before they come 
to the Convention and know what particular committee they are 
going to serve on. At the present time, these committees are 
appointed and called together and work two or three days, tooth 
and nail, and some of them may not have had any practical 
experience with the pavement they are assigned to, and if they 
had an opportunity to look into that pavement, they could probably 
come here better prepared to pass on the subject. 

Mr. Tillson : I would like to say in explanation of that that the com- 
mittees are appointed a year in advance, and at the meeting they 
are filled out from the delegates present. There was a full com- 
mittee appointed a year ahead on each of these subjects, and at 
the meeting, when we know which delegates are here, then the 
committees are increased from the delegates who are present. Of 
course, we can not tell a year ahead who will be at the next meet- 
ing. 

Mr. Smith : I am in favor of the motion under those conditions. 

Mr. Hittell: Is there any member of the Chicago delegation opposed? 

No reply. 

Mr. Hittell: 

Columbus Ohio Absent 

Davenport Iowa Absent 

Dayton Ohio Absent 

Des Moines Iowa Absent 

DuLUTH : Minnesota Absent 

Grand Rapids Michigan No 

Mr. Christ: My colleague left tonight, but he expressed the opinion 
that we should consolidate with the other society. 

Mb Hittell: 

Harrisburg Pennsylvania Absent 

Indianapolis Indiana Absent 

Kalamazoo Michigan Absent 

Kansas City Missouri Aye 

Little Rock Arkansas No 

Mr. Kingsley : The city I represent feels that it can not afford to main- 
tain a membership in both Association, and consequently I feel a 
good deal like Mr. Christ has just spoken, that some sort of a con- 
solidation with the older organization, which is and has been 
working along the same lines, should take effect, if not now, at 
some time in the near future. Therefore, on the motion as the 
Secretary has put it, I will have to vote "No." 
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Mr. Hittell: 

Lynchburg Virginia Absent 

Memphis Tennessee Aye 

Milwaukee. Wisconsin Absent 

Minneapolis Minnesota Absent 

Mobile Alabama Aye 

Newark New Jersey Absent 

New Haven Connecticut Absent 

New Orleans. . . Louisiana Aye 

New York City. Aye 

Mr. Lewis: Mr. President, without a caucus of the New York dele- 
gates here present, I shall vote "Aye," but I want to express my 
own personal opinion. In saying this I am not speaking for the 
New York delegates. I had thought that this Association, after two 
or three sessions, and after having agreed upon what it conceived 
to be rational specifications, would probably do wisely if it stopped 
and did not attempt to continue a series of annual meetings. I 
have, however, been impressed strongly during this present con- 
vention with the fact that the methods under which we have been 
obliged to work have not been such as to justify the belief that 
our committee reports and our conclusions should be considered 
final, even for a limited term of years ; and I shall, at the proper 
time, move that, although we continue our existence for the pres- 
ent, a Committee be appointed by the Chair, to consider between 
now and the next convention, the advisability of further continu- 
ing the existence of the organization, or the feasibility of attempt- 
ing to amalgamate with some other organization, preferably the 
American Society of Municipal Improvements, in some manner 
which will permit the continuance of this work in conjunction 
with the work of the other society. As to the present motion, 
and without implying that it should be continued indefinitely, I 
vote "Aye." 

Mr. Hittell: Is there any member of the New York delegation 
opposed to that? 

No answer. 

Mr. Hittell: 

Norfolk Virginia Aye 

Omaha Nebraska Aye 

(See later) 

Philadelphia : . Pennsylvania Absent 

Pittsburgh ......... Pennsylvania Aye 

Portland Oregon Aye 

Racine Wisconsin Absent 

St. Louis Missouri Absent 

St. Paul Minnesota Absent 

Salisbury North Carolina Absent 

Salt Lake City . . . .Utah Absent 

South Omaha Nebraska Absent 
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Spokane .Washington Aye 

Syracuse New York Aye 

(Under certain condi- 
tions) 

Toledo. Ohio Aye 

Waukegan Illinois Absent 

Mr. Tillson: Will the representative from Omaha give me his atten- 
tion for a moment ? The roll is being called upon the motion that 
it is the sense of this meeting that this Association continue its 
existence. How will the gentleman vote? 

Mr. Cam pen f I did not hear the discussion on the point or anything of 
the kind. 

Mr. Tillson: How does the gentleman vote, or does he wish to vote? 

Mr. Campen: I will pass it; I did not hear the discussion. 

Mr. Tillson : There was no discussion. 

Mr. Campen : What is the motion ? Read the motion. 

Motion read. 

Mr. Campen : I will vote "Aye" on that. 

* Mr. Tillson: Omaha votes "Aye." 

Mr. Campen: Has there been any discussion about it? 

Mr. Tillson: No, sir. • 

Mr. Campen : I thought we* were going to merge. 

Mr. Tillson : The motion has been made, Mr. Klein, we just ballotted 
on it, that it be the sense of this meeting that the Association con- 
tinue its existeuQe. Do you vote "Aye ?" 

Mr. Klein : I vote "Aye." 

Mr. Hittell: The vote is 15 "Ayes" and 2 "Nays." 

Mr. Tillson : The motion is consequently carried. Is there any other 
business, gentlemen, to come before the meeting? The place of 
meeting has not been settled. That should be settled or left with 
the Executive Committee. 

Mr. McKenna : I move you that the next convention be held at Pitts- 
burgh. 

Motion seconded. 

Mr. Tillson: It is moved and seconded that the next convention be 
held at Pittsburgh. Are you ready for the question? 

Mr. OToole : I do not intend to make an address, but those of you who 
were not present at the opening session may not have heard of the 
very cordial invitation which was extended to you by the very 
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progressive Mayor of our city. He is a man identified with and 
interested in all public affairs relating to municipal improvements 
— especially in the aims and objects of this organization; and he 
welcomes you to Pittsburgh. I know we can not hope to cope 
with the degree of hospitality with which you have been enter- 
tained in the fair city of New Orleans but, in some small meas- 
ure, you may be recompensed for a visit. We know probably that 
the "Sweetest Girl in Dixie" has enshrined herself in your hearts ; 
but we have the sprightly maids of the rugged hillsides of Pitts- 
burgh, who, I do not doubt, will appeal to many present tonight. 
And, also, as you have heard, we have a filtrjition plant which 
secures its supply from the pure Allegheny; that is something to 
be "looked at." In addition, we have the Ohio and last, but not 
least, the very muddy Monongahela, which when distilled into 
that mellow beverage of peculiar quality, no connoisseur will turn 
his head aside from. I will assure you that the mixed drinks of 
our town, not "speaking .of the straight goods, will vie with Capt. 
Hardee's of New Orleans; and as I am a lifelong boyhood friend 
of our Chief of Police, no one here need to worry about th^ 
rogue's gallery at the convention. I hope you will vote unani- 
mously to give us the convention ; and when you leave the great 
City of Pittsburgh you will say that you did a good work. Thank 
you. 

Mr. Tillson : Are you ready for the question ? 

Mr. Campen : Don't you think it better to have the time and place left 
to the Executive Committee? 

Mr. Tillson : The motion is, Mr. Campen, that we go to Pittsburgh. 

Mr. Campen ; It would not make any difference, it could be voted down. 

Mr. Tillson : You can make that motion if you wish. 

Mr. Campen : I make the motion that the time and place be left to the 
Executive Committee. 

Mr. Tillson : I do not hear any second. 

Mr. McKenna : I will accept that amendment to my motion, Mr. Presi- 
dent. 

Capt. Hardee: I believe, inasmuch as the only city that has extended 
an invitation to our next meeting is Pittsburgh, we should decide 
to meet at Pittsburgh. I think the matter of time might be well 
left to the Executive Committee, and as I have just stated, inas- 
much as the City of Pittsburgh is the only city represented that has 
invited us to meet there next year, I am heartily in favor of the 
adoption of Mr. McKenna's motion. 

Mr. Christ : I wish to say that the matter was brought up in reference 
to Grand Rapids voting 

Mr. Tillson : That is really out of order. 
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Mr. Christ : I want to explain my position, with your permission. The 
city thought that attending two conventions was a little more than 
we could afford. They may change their mind; personally, I do 
not know of any city I would like to visit better than Mr. OToole's. 

Mr. Tillson : Was Mr. Campen's motion seconded ? 

Mr. McKenna: I accepted the amendment. 

Mr. Tillson: Did the gentleman who seconded Mr. McKenna's motion 
accept the .amendment ? 

Mr. White: No, sir. \ 

Mr. Tillson: I would ask then, Mr. White 

Mr. White : That is the point to which I rise. I was the second, and I 
do not wish to substitute. I think there is some little confusion, 
inasmuch as Mr. McKenna made the motion to accept the invita- 
tion to Pittsburgh. 

Mr. Tillson : The motion has not been accepted, and I put the original 
motion, that is that this convention meet at its next session in the 
City of Pittsburgh. All in favor of that motion please manifest 
it by saying "Aye." Opposed, "No." The motion is carried 
unanimously. 

Mr. OToole: Gentlemen, I desire to thank you. 

Mr. Tillson : The Convention will stand thanked. 

Now the question of the time, I think, will be advisable to leave 
to the Executive Committee. 

Mr. Babcock : I would make a motion that the time of the next meeting 
of the Association be left to the Executive Committee. 
Motion seconded. 

Mr. Tillson : It is moved and seconded that the time of the meeting of 

the next convention be left to the Executive Committee. Are you 

ready for the question? All those in favor please manifest it by 

. saying "Aye." Opposed, "No." The motion is carried. Any 

other business, gentlemen? 

Mr. Lewis: I would like to offer this resolution: "Resolved that Jt 
committee of five be appointed by the President, of which the- 
President shall be one, who shall present at the next convention of 
the Association a report on the advisability of the further con- 
tinuance of this organization, or upon amalgamation with the 
American Society of Municipal Improvements, providing a suit- 
able basis for such consolidation can be arranged." 
Motion seconded. 

Mr. Lewis: I specify the American Society because I do not believe 
there is any other organization through which the work of this 
Association can be effectively carried on. 
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Mr. Tillson : The. motion has been seconded, gentlemen. Are you 
ready for the question? 

Mr. Klein : I do not think it is proper to amalgamate at all. 

Capt. Hardee : I do not think the gentleman understands. 

Mr. Tillson : The motioii is to consider the appointment of a committee. 

Mr. Klein : I beg your pardon ; I know I am out of order because I 
have not been present. 

Mr. Tillson : All in favor of the motion please manifest it by saying 
"Aye;** opposed, *'No." The motioil is carried. You will under- 
stand that the Committee is to be appointed by the incoming Presi- 
dent.* Is there any further business, gentlemen, coming before 
the Convention? 

Mr. Lewis : Mr. President, I regret very much that the motion which I 
now want to offer or the resolution should not have been drafted 
in more appreciative terms or better phrased than anything which 
I can give you in this informal fashion, but I think every one of 
us has been greatly impressed with the kind of hospitality that we 
have received in this city, and with the admirable plans which have 
been made for our entertainment, through the newly elected Presi- 
dent of this Association, and I wish to offer a motion that the. 
cordial thanks of this Association be tendered to Capt. Hardee, 
City Engineer of New Orleans, and those who have been asso- 
ciated with him in the plans for our entertainment, and the ad- 
mirable manner in which they have been carried out, and I wish 
to add especially that we express the deep appreciation of the ex- 
quisite courtesy which we have received from the ladies of New 
Orleans. 

Mr. Tillson : Gentlemen, I will not ask for a second to the motion, but 
I will put the motion and ask that it be done by a rising vote. 
The motion is unanimously carried, and Capt. Hardee will con- 
sider himself thanked. Now, is there anything else to come before 
the meeting? 

Mr. Richardson : Before the meeting adjourns, I would like to speak 
on behalf of the Associate Members to say how much we thank 
the Association for the courtesy we have received in being al- 
lowed to express our opinions at this meeting. 

Mr. Blair : I wish to add one remark, that I know will be the sense of 
the Associate Members. While we are not allowed to vote on the 
question just put to the Association, our silence gives the biggest 
kind of consent. 

Mr. Tillson : I will then call upon the newly elected President, Capt. 
Hardee, to come forward so they will all know him when they 
see him. Capt. Hardee, I give you the glad hand of fellowship 
in the Association for Standardizing Paving Specifications. 

♦The Committee is: W. J. Hardee, Ex-Officio Chairman, New Orleans; 
George W. Tillson, Active Chairman, New York; E, A. Kingsley, Vice-Chair- 
man. Little Rock; M. F. McKenna, Bridgeport; C. E. P. Babcock, Buffalo. 
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Capt. Hardee : Thank you, sir. Gentlemen of the convention, it is need- 
less for me to tell you that I heartily appreciate the great honor 
you have just conferred upon me, but I will not take up your 
time with any extended remarks ; I know we have all had a very 
strenuous day ; the hour is late, and the Executive Committee has 
still some business before it. I must, however, say, a fe>y words. 
Most of you were with us at Chicago and again at New York, and 
now once more we are together ; and I believe that with each suc- 
ceeding meeting this Association will not only perfect its work 
but bring us into closer social and professional relationship, which 
is bound to be of great advantage to all the cities we represent; 
and I am glad to know that the Association has decided tonight 
to continue its existence at least for one year more, and I predict, 
and feel certain that at the next meeting we will have. progressed 
so much more and beyond what we have up to this time that the 
Association will then decide to continue its existence. 

I think it is now in order, gentlemen, for somebody to move 
that the present Executive Committee, or, first before we get to 
that, that the President be .authorized to appoint as early as pos- 
sible, a standing committee for the next year of five members for 
each one of the various kinds of paving materials. Some one be 
kind enough to make that motion. 

Mr. Tillson : That is in the Articles of Organization. 

Capt. Hardee: Then that is not necessary. It is, however, I believe, 
necessary for some one to move that the present Executive Com- 
mittee be continued in office until their successors have been ap- 
pointed. Will some one be kind enough to make that motion? 

Mr. Babcock : I make the motion. 

Mr. Tonson : Is that not provided for in Section 7 of the Articles of 
Organization ? 

Mr. Tillson : I think so. 

Capt. Hardee : It is then unnecessary. A motion is now in order, gen- 
tlemen, to adjourn. 
Motion to 'adjourn. 

Capt. Hardee: It is moved and seconded unanimously, I believe, that 
we adjourn. The Executive Committee will meet immediately in 
the Secretary's room. 

Mr. Klein : Before we adjourn I ask you to give three cheers for our 
former President, Mr. Tillson. 

Meeting stood adjourned. 
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MINUTES OF THE MEETING 
OF THE 
EXECUTIVE COMMITTEE HELD JANUARY 12, 1912. 

Present: President Hardee, and Messrs. Tillson, Lewis, Tonson, Christ, 

White, Leininger, Murray and Hittell. 
Absent: Messrs. Fowler, Sherrerd and Ash. 

On motions made, duly seconded and carried, it was ordered: 

THAT, The time for the next meeting of the Association be taken up 
by the President with the respective Chairmen and decided by 
letter ballot, the understanding being that it is to be between 
February 20th and March 12th. 

THAT, Membership dues for cities of 100,000 population or over be 
reduced to $50.00 and for cities of less than 100,000 to $25.00; 
the same to apply from now on. 

THAT, The Secretary be instructed to have the proceedings copyrighted 
and the price fixed at $5.00 per copy to all not members of the Asso- 
ciation. 

THAT, The Secretary be instructed to have 800 copies printed. 

THAT, The same distribution be authorized as previously, to-wit: 
10 copies to each city whose membership dues are $50.00. 
5 copies to each city whose membership dues are $25.00. 
10 copies to each Associate Member. 
1 copy to each technical journal. 
1 copy to each technical library or engineering association. 

THAT, A copy be sent to the Mayor of New Orleans with his name on it. 

THAT, The Secretary-Treasurer be authorized to pay any deficit which 
may exist in the fund of the Entertainment Committee. 

THAT, The Secretary-Treasurer be empowered to -pay such legitimate 
bills as may come up throughout the year, as well as the running 
expenses of the Association. 

THAT, The Secretary-Treasurer be authorized to pay the official report- 
ers for their services, in addition to their traveling and hotel ex- 
penses; said compensation to be determined by the President and 
the Secretary-Treasurer. 

THAT, The Secretary-Treasurer be authorized to p'rint the tentative re- 
ports prior to the next meeting, same to be furnished to members 
and Associates only. 

THAT, The Chairman of the various standing Committees be authorized 
to expend whatever amount may be necessary in connection with 
their work as such. 

THAT, The Executive Committee direct the President to officially re- 
quest the Mayor of Chicago to permit Miss Louise Chandler and 
Miss Alice M. Carr to attend the fourth meeting as the official 
reporters at the expense of the Association. 

THAT, The Secretary-Treasurer be authorized and directed to extend 
the thanks of the Association to the proprietors of the Hotel Grune- 
wald for the courtesies extended during the Convention. 
There being no further business, the Executive Committee adjourned. 
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ARTICLES OF ORGANIZATION 

OF THE 

ASSOCIATION FOR STANDARDIZING 
PAVING SPECIFICATIONS. 

1. The name of the organization shall be "Association for Standardizing Pav- 
ing Specifications." 

2. Membership in the Association shall be limited to such cities as shall meet 
the general requirements hereinafter provided. Individual membership shall con- 
sist of such City Officials as may be regularly appointed by the Mayor, or other 
proper officer or Board, of Cities member of the Association. Provided, however, 
that the Executive Committee may continue in individual membership any person 
who may, at one time, have been a regularly accredited delegate to the Associa- 
tion, and who shall have severed his official connection with the City member, if, 
in the opinion of the Committee, his services to the Association shall merit such 
membership. 

3. Any person, organization or company, interested in the work of the Associa- 
tion, may, on the recommendation of the Executive Committee, be admitted as 
an Associate Member ; such member shall, however, have no vote in the Association. 

4. On the floor of the meetings of the Association, each City shall be entitled 
to one vote, provided that, if the delegation from any city be divided, a fractional 
vote shall be recorded. 

5. On the floor of meetings of the Association, ten Cities shall constitute a 
quorum; during meetings ^ majority of a committee shall constitute a quorum 
thereof; after the adjournment of a meeting, three members of a committee shall 
constitute a quorum thereof. 

6. The officers of the Association shall be a President, four Vice-Presidents and 
a Secretary-Treasurer, each of said officers to serve for a period of one year. 

7. There shall be an Executive Committee, composed of all the officers of the 
Association, the chairman of each of the standing committees, and past Presidents 
of the Association. The President shall be ex-officio Chairman of said committee. 

8. In the event of a vacancy in the office of the President, the same shall be 
filled by a two-thirds vote of the Executive Committee, and in the event of va- 
cancy in any of the other offices or Chairmanships of committees, the same shall 
be filled by appointment by the President. 

9. The following standing committees shall be appointed by the President. He 
shall also designate the Chairman and Vice-Chairman of such committee. Between 
meetings of the Association, committees shall each consist of five members. At 
meetings they may be expanded in the discretion of the President. 

Asphalt Paving Specifications, 

Brick Paving Specifications. 

Wood Block Paving Specifications. 

Stone Block Paving Specifications. '' 

Bituminous Concrete Paving Specifications. 

Cement and Concrete Paving Specifications. 

Macadam Specifications. 

Bonds and Guarantees. 

10. Each City upon joining the Association shall pay a membership fee of 
Fifty Dollars ($50.00), except where the population of the City be less than 100,000, 
in which case, the membership fee shall be Twenty-five Dollars ($25.00). Cities 
which have already paid such sums into the treasury of the Association shall not 
be required to pay any further membership fee. 

11. Each Associate Member upon joining the Association shall pay a member- 
ship fee of Two Hundred Dollars ($200.00). Associate Members who have already 
paid such sum into the treasury of the Association shall be exempt from paying 
any further membership fee. 

12. For the purpose of carrying on the work of the Association, necessary funds 
shall be provided by assessment on the Cities members in such sums as may be 
decided upon by the Association at Annual Meetings. 
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LIST OF CITIES WITH THEIR ACCREDITED DELEGATES, REPRE- 
SENTED AT THE FIRST ANNUAL MEETING OF THE 
ASSOCIATION HELD AT CHICAGO, 
FEBRUARY 21-26, 1910. 

ABERDEEN, South Dakota. 

A. N. Aldrich ' Mayor 

D. C. Washburn City Engineer 

ABERDEEN, Washington. ! 

A. N. EwART City Engineer 

BALTIMORE, Maryland. 

B. T. Fendall ! City Engineer 

BRIDGEPORT, Connecticut. 

M. F. McKenna City Engineer 

BUFFALO, New York. 

Capt. George H. Norton Engineer Commissioner 

Major C. E. P. Babcock Assistant Engineer Commissioner 

CHICAGO, Illinois. 

B. J. Mullaney Secretary to Mayor 

Alderman Bernard W. Snow Chairman Finance Committee 

Alderman Peter Reinberg Chairman Council Committee 

Alderman Geo. F. Harding Chairman Council Committee 

Alderman Dennis J. Egan Chairman Council Committee 

Alderman Wm. H. Blencoe Chairman Council Committee 

John J. Hanberg Commissioner Public Works 

Frank T. Fowler Superintendent of Streets 

Walter G. Leininger Asst. Supt. of Streets 

Albert F. Keeney ; President Board Local Impvts 

John Minwegen Member Board Local Impvts 

Felix A. Norden Member Board Local Impvts 

Vincent J. Jozwiakowski Member Board Local Impvts 

Charles A. V. Standish Secretary Board Local Impvts 

C. D. Hill Engineer Board Local Impvts 

John B. Hittell Chief Street Engineer Board Local 

Imprvts 

Nicholas E. Murray Supt. Sidewalks Board Local Impvts 

Lester Kirschbraun Asphalt Chemist Board Local Impvts 

William F. Harvey Asst. Engineer Board Local Impvts 

CHICAGO PARKS— West 

A. C. Schrader Supt. and Engineer 

CHICAGO PARKS— South 

J. F. Foster Superintendent 

H. S. Richards Asst. Superintendent 

Linn White Engineer 

CINCINNATI, Ohio. 

H. F. Shipley City Engineer 

Hugh L. Conway Engineer Street & Sewer Repairs 

CLEVELAND, Ohio. 

A. B. Lea Director Public Service 

COLUMBUS, Ohio. 

Henry Maetzel City Engineer 

H. S. Holden Director Public Service 
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DAYTON, Ohio. 

John C. Ely Director Public Service 

Fred J. Cellarius City Engineer 

DES MOINES, Iowa. 

John Mac Vicar Supt. Streets & Public Imprvmnts 

Robert Brennan City Solicitor 

J. M. Burrows Assistant Engineer 

DULUTH, Minnesota. 

Thomas F. McGilvray City Engineer 

GRAND RAPIDS, Michigan. 

Louis W. Anderson City Engineer 

Charles E. Norton Member Board of Public Works 

Edward H. Christ Member Board of Public Works 

GREEN BAY, Wisconsin. 

WiNFRED Abrams Mayor 

W. W. Reed City Engineer 

INDIANAPOLIS, Indiana. 

G. A. Schraeder President Board of Public Works 

H. W. Klausmann City Engineer 

KANSAS CITY, Missouri, 

RoBT. W. Goodnow Secy. Board Public Works 

J. L. Darnell City Engineer 

Fred N. Bingham Asphalt Chemist 

MEMPHIS, Tennessee. 

J. H. Weatherford City Engineer 

MILWAUKEE, Wisconsin. 

Charles J. Poetsch City Engineer 

L. A. Jansen Commissioner of Public Works 

J. P. Scherer Commissioner of Public Works 

A. J. Grundm AN Commissioner of Public Works 

MINNEAPOLIS, Minnesota. 

Andrew Rinker ', City Engineer 

Ellis R. - Dutton Asst. City Engineer 

NASHVILLE. Tennessee. 

W. W. Southgate. * . .City Engineer 

Patrick Cleary Supt. Streets 

E. L Lewis 

Robert Creighton 

NEWARK, New Jersey. 

Morris R. Sherrerd Chief Engineer Dept. Public Works 

William Mungle Board of Pubilc Works 

NEW ORLEANS, Louisiana. 

George S. Smith Commissioner Public Works 

Capt. W. J. Hardee City Engineer 

NEW YORK, New York. • 

Otto H. Klein Chief Engineer, Commissioners of Accts 

George W. Tillson Chief Engineer Bureau of Highways, 

Manhattan 

OMAHA, Nebraska. 

George W. Craig City Engineer 

A. C. KuGLE Member City Council 

PEORIA, Illinois. 

E. M. Woodruff Mayor 
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PHILADELPHIA, Pennsylvania. 

William R. Benson Chief, Bureau of Highways 

William H. Brooks Asst. Commr. of Highways 

PITTSBURGH, Pennsylvania. 

Joseph A. Armstrong Director Dept. Public Works 

N. S. Sprague Supt. Bureau of Construction 

ST. JOSEPH, Missouri. 

W. K Seitz Asst. City Engineer 

H. R. Peterman Asst. City Engineer 

ST. LOUIS, Missouri. 

James C. Travilla Street Commissioner 
. A. Hooke Asst. Sewer Commissioner 

Mont Schuyler Engineer of Tests 

ST. PAUL* Minnesota, 

L. W. Rundlett . . . . ; Commissioner Public Works 

SALT LAKE CITY, Utah, 

George F. McGonagle City Engineer 

SYRACUSE, New York. 

Henry C. Allen City Engineer 

TOLEDO, Ohio. 

George W. Tonson Chief Engineer 

TRENTON, New Jersey. 

Abram Swan, Jr .City Engineer 

Thomas P. Wriggins Chairman Street Committee 

WAUKEGAN, Illinois. 

B. P. Thacker Supt. Public Works 

LIST OF CITIES WITH THEIR ACCREDITED DELEGATES REPRE- 
SENTED AT THE SECOND ANNUAL MEETING OF THE 
ASSOCIATION HELD AT NEW YORK 
JANUARY 10-14, 1911. 

ABERDEEN, South Dakota. 
No delegate. 

ABERDEEN, Washington. 
No delegate, 

AKRON, Ohio. 

John W. Payne City Engineer 

ARDMORE, Oklahoma. 

L. J. Myers City Engineer 

BALTIMORE, Maryland. 

B. T. Fendall City Engineer 

BOSTON, Massachusetts. 

-James H. Sullivan Deputy Superintendent of Streets 

BRIDGEPORT, Connecticut. 

M. F. McKenna City Engineer 

BUFFALO, New York. 
No delegate. 

CHARLESTON, West Virginia. 

W. A. HoGUE City Engineer 
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CHESTER, Pennsylvania. 

Albert F. Damon, Jr Consulting Engineer 

CHICAGO, Illinois. 

♦John Minwegen Member Board of Local Improvements 

John Burns Member Board of Local Improvements 

Felix A. Norden Member Board of Local Improvements 

John B. Hittell Chief Engineer of Streets, 

Board of Local Improvements 
N. E. Murray Superintendent of Sidewalks, 

Board of Local Improvements 
*C. D. Hill Superintendent of Sewers, 

Department of Public Works 
Lester Kirschbraun Consulting Asphalt Chemist, 

Board of Local Improvements 
Walter G. Leininger Assistant Superintendent of Streets, 

Department of Public Works 
M. H. West ! . . . Secretary and Superintendent of 

The Commissioners of Lincoln Park 
A. C. Schrader Superintendent and Engineer, 

West Chicago Park Commissioners 
H. S. Richards Assistant Superintendent 

South Park Commissioners 
Linn WnrrE Engineer, South Park Commissioners 

DAYTON, Ohio. 

J. C. Ely Director of Public Service 

F. J. Cellarius City Engineer 

DES MOINES, Iowa. 

John MacVicar Superintendent of the Department 

of Streets and Public Improvements 
J. M. Burrows Assistant Civil Engineer, 

Charge of Street Construction 

DUJLUTH, Minnesota. 
No delegate. 

GRAND RAPIDS, Michigan. 

♦Charles E. Norton Member Board of Public Works 

Edward H. Christ Member Board of Public Works 

HARRISBURG, Pennsylvania. 

*M. B. CowDEN City Engineer 

INDIANAPOLIS, Indiana. 

Harry W. Klausmann City Civil Engineer 

Charles L. Hutchinson Member Board of Public Works 

KANSAS CITY, Missouri. 

J. E. Faris Member Board of Public Worjcs 

James L. Darnell Consulting Engineer 

Inghram D. Hook Assistant City Counselor 

Dr. Walter M. Cross City Chemist 

LITTLE ROCK, Arkansas. 

E. A. Kingsley Superintendent, Department of Public 

Works 

LYNCHBURG, Virginia. 

H. L. Shaner City Engineer 

MEMPHIS, Tennessee. 
No delegate. 
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MILWAUKEE, Wisconsin. 

H. E. Briggs Commissioner of Public Works 

Charles A. Mullen Supt. of Street Construction 

MINNEAPOLIS, Minnesota. 

Andrew Rinker City Engineer 

MOBILE, Alabama. 
No delegate. 

NEWARK, New Jersey. 

Morris R. Sherrerd Chief Engineer, Dept. of Public Works 

William Mungle President of the Board of 

Street and Water Commissioners 

NEW HAVEN, Connecticut. 

Cassius W. Kelly City Engineer 

Samuel A. York Member Permanent Paving Commission 

NEW ORLEANS, Louisiana. 

Captain W. J. Hardee City Engineer 

NEW YORK CITY. 

Nelson P. Lewis Chief Engineer of the Board of 

Estimate and Apportionment 
Otto H. Klein Chief Engineer of the 

Commissioners of Accounts 
S. W. HoAG, Jr Deputy Chief Engineer of 

the Department of Docks and Ferries 
William J. Barney Secretary of the 

Department of Docks and Ferries 
Borough of Bronx: 

W. H. CoNNELL .Assistant Commissioner of Public Works 

R. H, Gillespie Chief Engineer of Sewers and Highways 

Amos L. Schaeffer Consulting Engineer 

Borough of Brooklyn: 

H. H. Schmidt Acting Chief Engineer 

Bureau of Highways 
W. H. Broadhurst Chemist 

Borough of Manhattan : 

George W. Tillson Chief Engineer in 

Charge of Bureau of Highways 

E. P. Goodrich Consulting Engineer 

C. D. Pollock Assistant Engineer, 

Bureau of Highways 
Felix Kleeburg Chemist, Bureau of Highways I 

Borough of Richmond: 

T. S. Oxholm Engineer in Charge, I 

Bureau of Engineering Construction 

Borough of Queens: I 

Edwin H. Thomes Assistant Engineer, I 

Bureau of Highways I 

NORFOLK, Virginia. i 

W. T. Brooke City Engineer I 

OMAHA, Nebraska. 

George W. Craig City Engineer ' 

Henry M. Milburn City Asphalt Chemist 

George L. Campen Assistant City Engineer I 

PHILADELPHIA, Pennsylvania. 

William R. Benson Chief of the Bureau of Highways 

W. Purvis Taylor Head of Testing Laboratory, 

Department of Public Works 
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PITTSBURGH, Pennsylvania. 

N. S. Sprague Superintendent Bureau of Construction, 

Department of Public Works 

RACINE, Wisconsin. 
No delegate. 

ST. LOUIS, Missouri. 

J. C. Tra VILLA Street Commissioner 

J. A. HooKE .Assistant Sewer Commissioner 

ST. PAUL, Minnesota. 

L. W. RuNDLETT Commissioner of Public Works 

SALISBURY, North Carolina. 

John E. Ramsay Consulting' Engineer 

SALT LAKE CITY, Utah. 

G. F. McGoNAGLE City Engineer 

SOUTH OMAHA, Nebraska. 

George W. Roberts City . Engineer 

SPOKANE, Washington. 

F. N. Bingham City Chemist 

SYRACUSE, New York. 
No delegate. 

TOLEDO, Ohio. 

George W. Tonson Chief Engineer, 

Department of Public Service 

WAUKEGAN, Illinois. 

Frank T. Fowler. 

AMERICAN ASSOCIATION OF CREOSOTED WOOD PAVING MANU- 
FACTURERS. 
H, S. Loud *Philip R. Smith 

Walter Buehler F. M. Barnard 

BARRETT MANUFACTURING COMPANY. 

L. P. Sibley F. C. Sharpless 

F. S. Hutchison Burton M. Smith 

S. R Church D. T. Perry 

INTERNATIONAL ASPHALT COMPANY. 

John J. McCarthy 
Henry R. Kasson 

NATIONAL PAVING BRICK MANUFACTURERS' ASSOCIATION. 

J. S. Barber J. W. Robb 

S. N. Duty W. P Blair 

W. T. Blackburn M. W. Blair 

F. G. Matteson O. N. Townsend 

G. O. French 

STANDARD ASPHALT & RUBBER COMPANY. 
J. M. Woodruff 
W. A. Levering 

* Absent. 
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THE AMERICAN ASPHALTUM & RUBBER COMPANY. 

A. J. Hill Edward Nicholas 

H. B. PuLLAR W. H. Garges' 

THE BARBER ASPHALT PAVING COMPANY. 

Clifford Richardson 
James K McGuire 
C. N. Forrest 

THE WARREN BROTHERS COMPANY. 

George C. Warren W. Stewart Smith 

J. M. Head G. M. Ingram 

R. R. Hoyt C. a. Kenyon 

George O. Tenney R. M Hyams 

UNION OIL COMPANY OF CALIFORNIA 

Alexander Slater 

Carl Adam George W. Lam son 

J. C. Sheffield Filmore Condit 



REPORT OF THE COMMITTEE ON AUDIT. 

To the President and Members of the 

Association for Standardizing 

Paving Specifications. 

Gentlemen : 

We, your Committee on Audit, respectfully report that' the accounts 
of the Secretary-Treasurer, John B. Hittell, have been examined, and 
we find the same to be correct and that the cash balance in the hands 
of the Secretary-Treasurer, on the 3d day of January, 1912, was two 
thousand, two hundred eighty-three dollars and eighty-seven cents 
($2,283.87). 

Respectfully submitted, 
February 17, 1912. W. H. Connell, 

New York, N. Y. 
February 19, 1912. C. E. P. Babcock, 

Buffalo, N. Y. 
March 4, 1912. E. A. Kingsley, 

Little Rock, Ark. 
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